U1 nosn6pa 


LOKIAILBI . 


ARAJEMWMH HAYR CCCP 


BBIXOJAT TPH PA3A B MECAII 


KQHOHHAA KONerna: akay. JI. A. Apmumopn4a, anag. A. I. Berextun, aay. 

A. Bexmunckuit, axag. A. H. Koamoropos (3am. rmapnoro penantopa), akan, 

I. Kypeanos, axan. C. A. Jledenen, uxag. UW. H. Haszapos, akan A. Hi. Hexpacos, 

(. A. HW. Onuapun (raapanii pegaxrop), axag. E. H. Uassonexnii, akay. JI. U. Cenos, 
akay. H. M. Crpaxos, akag. A. H. @pymkun (3aM. raaBHoro peakTopa) 


24-1 TON W31AHUA 


1956 


TOM 111, \ 2 


COMEPKAHWE 


TEMATHKA Cmp. 


Jl. A. Bexnemumesa. OO acumnToTHuecKOM MOBeAeHHH pelleHHl HeKOTOpBIX He- 
JIHHeCHHBIX CHCTeM AMpdepeHHaIbHbIX ypaBHeHHH ......,.... «264 
A. B. Beimos. K mpo6seme cynecTBOBaHHA COOCTBeHHBIX BEKTOPOB HeJIMHeHHBIX 
QUEDATODOSM ME Mren a. aie erie ees ee re oes ee 5 cee. MELO 
A. JJ. Bextueas. Tlomyrpynnpt onepatopos, cooTBeTcTByrollHe O6oOmeHHOMYy AHd- 
cbepeHuHanbHomy onepaTopy BToporo nopayka ............. £269 
M. VW. Buwuk u Ji. A. JltocrepHux. Cra6umu3sanua pemeHHi napabomHuecKHx 
RSMO BL GRE Se ey gee ee Ce. Geer ee Pee Pe eae emer) 
M. Il. Eropos. PumaHopsl mpoctpanctBa BropoH makyHapHocTH ....... 276 
Bb. HW. KopenOsom. O600menHa TayOepoBoH Teopembl Buvepa H cneKTp OxicTpo 
pactymux yHKuwH .|. .. 280 


M. A. Kpacnoceapckui. O mpHMeHeHHH MeTOZOB HemHHeHHOTO PyYHKWHOHAMbHOrO 
aHaslH3a B HeKOTOPbIX 3afayaxX O MepHOAMUeCKHX PeleHHAX YypaBHeHHii 
Rene HMOM MEXAMM Ki Jos panel s ee: boamentparsiltl «Ps ne gee nestnae tte dys 20° 

b. P. Jlaspyk. O6 uyyekce ofHOrO OnepaTopa rpaHH4HON 3aayM AVIA SJIVIMMITHYe- 

CKOH CHCTEMbI JIMHeHHBIX WupdepeHHasbHbIX ypaBHeHHH BTOporo nopagKa 287 

O. A. Jlaypoxenckas. O moctTpoeHHuH pa3pbIBHbIX PeleHHli KBa3HJIMHeHHbIX PH- 
lepOouM4ecKHX YpaBHeHHM KaK MpefeIOB pellieHHH COOTBETCTBYIONNX Mapa- 
601H4eCKHX ypaBHeHHA Mp cTpeMeHHH «KOS PHUHeHTa BASKOCTH»Y kK HywJIO0 86291 

H. A. Jiamenko. Ananor Teopemp! OnoKe AIA OMHOFO YACTHOrO CyYaA JIMHeHHbIX 
OJHOPOAHBIX CHcTeM AupdpepeHoHaNbHLIX ypaBHeHHH C KBasHMepHOAM4YeCKHMH 


Toe NUCH TAMI) Ot sees yihe weiss oo + a te ee, 6 Do gets MRR MRC) 
Il. C. Wixakagse. Hexoropble mpeqmoxKeHHs, 2KBHBaJICHTHbIe THMOTe3e KOHTH- 

Livin ens se gwen Mihi isrqote Mieeeed.e 0.208 
B. A. TaGyesa. [IpumeHenve meroga mocmeqoBaTeIbHbIX NPHOMMKeHHH K HaxoOxK- 

Ren OMCenmDAT DEC Iieezish acu ceEAEIn! weccgretD. peepee. e. d0f 
B. B. Xseyemngase. CuuryApnple HHTerpabHble ypaBHeHuA c sfpamu Kom 

B kulacce PyHKUHH, CyMMHpyeMbIX Cc BeCOM......-...+.++.. 304 

AHHKA 


E. I. Monos. Ogno o606menue acumntTotuyeckoro metoya H. H. Boronw6opa 
B TeOPHH HejIHHeHHEIX KONMeCOAHHH . . ~~. ee ee ee ee eee 308 


PHIPOMEXAHHKA 


Tr. A. JlomGposcknii. © crpyfHom o6TeKaHHH C JO3BYKOBbIMH CKOPOCTAMH pellleTKH 
TIOCKHX TWNACTHHOK "Se cl. che se ERR 2) ines greg oe 


ACTPOHOMH fl 
A. JI. Omeposuy, C. ©. Poquonos u B. E. Axonropa. O6 aOcOsIOTHOH sApKOCTH 
HekOTOphiIx yuactkoB. MneuwHoro IlytH .. . 2. ee ee ee ee ee 
PH3BHKA 


A. J. Bes6aTuenko, H. H. Fososun, J. M1. Usanos, B. J. Kupuanos u H. A. AB- 
JMHCKHA., O BIMAHAH MpOObHOrO MarHUTHOTO Noa Ha HMIMYJIbCHbIM PasOBbIit 
fae OoubIuOw CHIOH TOKa . .. . : 

. Bepesuak u b. H. Eceapcon. Suepreruyeckuit cneKTp mpumeceii He, pac- 
ebay B He II 

. A. Eabamesuy uO. H. Hukurtuna. TpunaerHo- KBHHTeTHBIC nepexomet B cneKTpe 
aTOMa KPeMHHA 
K. Saponckun u TP. E. Cmoamkun. O MexkMOieK yA PHOM jrepetioce suepri BO3- 
OyxKMeHHA B KpPHcTamax . . : 

A. Koatsinun wu B. M. Moposos. Ouenxa Bepxueii PpaHHuel ceveHHa ‘pagnia- 
UHOHHOTO 3aXBaTa HeHTpOHOB pe3soHaHCHOH 9Hepruu (275 K9B) H30TONOM Li? 
A. Coxouos, JI. JJ. Hpanenxo u HW. M. Tepxos. O Bo3s6y2xqeHHH MakpOCKONH- 
yeCKHX KOeOaHHH KBaHTOBbIMM dJlyKTyalWAMH : 

. B. Cymakos. PaccesHue Me30Ha Ha Me30He B KBaHTOBOH MesOHHOli TeopHi Tous 

x. C. TaxuGaes, M.A. Ycuk i M.T. Antonosa. K Bompocy O reHepallH 7t-Me3OHOB 

YaCTHUAMH OOJIbUIO SHeprHH KOCMHYeCCKHX sy4eli 
JI. A. Xancdun. YcnogHe NpH4uHHHOCTH H KpHTepHH @usnyecKor ocynecTBHMOCTH 
B KBaHTOBOH TeOpHH Noa a ape et gee ths Peo cw 4 ee 


a Cee Ye 


TEO@H3HKA 
B. B. Ulynetkun. Yrounenubli 3aKOH HapacTaHHA JVJIHHbI BETPOBbIX BOJIH 
XHMHA 


E. WH. Enaruna u H. X. A6puxocos. Uccnegopanue cuctempt PbTe — PbSe 

B. M. Kpasuenko u H. C. Tactyxopa. PaBHyopeche xXHAKOCTh — KPHCTaJIbI B CH- 
cTemax C yuacTHeM XpH3eHa 

WH. H. Hasapos u H. B. Kysnenos. Cuutes aeHoB C 3aKkpenseHHoi TpaHcouzHol 
KOHHry pawke ABOMHDIX CBA3eH. 3-MeTHJICHUHKMOreKceH 
. H. Hecmesnos, H. A. Boupkenay u B. JI. Buabyesckas. Bayrpumoaexyaiapuoe 
alHJIMpOBaHHe B pALY deppouena 

A. B. Tonuves u B. H. Anaponos. Tonumepusanua nponwuena B IpHcyTcTBHH pana 
(OcopHbIX KHCJIOT, COxeprxKaLIHX TOP H PTopHeTHIi Gop 


PHZBHTECKAH XHMHA 


A. ®. Anaopimes u A. I. Mopayescxui. Tepmogqunamuueckue CBolictBa CHCTeMbI 
HaTpHi — KayqmMul : 

WW. Ji. Powx. Kunetuxa BBINeIeHH A “H.O> TIpH ‘atmocdepHoli KOp posi “MeTasJI0B 
B paHHel cTaquH 

B. JI. Taappose u E. JI. @panxesnu. Meron HOHHOTO ymapa H ouenKa cponerBa Moute- 
Ky K Npotony 

A. A. Tpanesuuxos u T. TI. Wasonaakuna. Yupyras jedopmanus Hee penaKkcamun 
Bele HaPTeHaTa AJOMHHHA . . 

r. A. Arogun, O. B, Yeapos u H. M. )Kasopouxos. Kos unuentsr pasgenenna 
H380TONOB yrviepoqa MPH paBHOBeCHH XHAKOCTH — Map AIA STHIeHAa 2TAaHAa H 
meTaHa 


JI. ®. Axoutosa, E. M. Casnikas uB. Wl. Bpyuc. O exopoet copouun cTpentomu- 
uvnHa KapOOKCHJIBHBIMH KaTHOHHTaAMH ce a Ricans 


TEOXHMH A 


C. B. Bpyesuy. Beptukapuoe pacnpenetenve OvoreHHbIX 91eMeHTOB B TpyH- 
TOBbIX pacTBOpax OxoTckoro mopa . SSO S cathe 


HW. E. Crapux u 9. B. Codoropuy. Onpezencuue H30TOMHOrO. cocrapa CBHHUA 1 B 110- 
pomax HUW 


ated 


BHOXHMH A 


r. A. Nee HT. Jl. Markas. OOmen ramunua HM CHHTes MypHHOB B MeyeHH 
ronyoa 


B. H. Opexosuy 1 B. 0. UWnuxurep. “Monexysapupre peca nencunorena H rencnna 
254 


Cmp. 


312 


316 


319 


30: 


o> Oo 


HMHYECKAH TEXHOJIOTH Al Cmp. 


H. ®. Pasuna, M. T. Kosnoscknit u B. B. Crengep. O paspyWleHHH CBHHIOBbIX 


AaHOJOB MPH MWICKTPOIM3e CePHOKHCJIbIX PacTBOpOB .....°....... «404 
FOJIOLH fl 
P. A. Buyxues. Hopsie Zanubie 0 TeKTOHHYeCKOM crpoeHuH IIpuBepxoaucKoro 
RPACBOTOS MPOPHGS {4 dice Misiae ane SOMONE. SO ese | AOE 
B. C. Bacuapes, M. ®. KouOun nu B. H. Kpacnosa. Ileonute: B mMe3030licKHx H 
KaHHOSOHCKHX OTMOKeHHAX Ilen3encKolt oOmactw#. .. 2... 1...) 40 
lr. C. Poaypipes. O npucyrcTBuv KaNHMHbIX COeAMHeHHI B COeHOCHO ToAMTe Ycoups- 
GaOapeKoro ees ©.) ORF Ee Be CORR, VA Te OS Oe, AR 
C. M. Katuenkos. O pacnpeyeieHuH BTOpOcTeneHHIX 3/1eMCHTOB B KapOOHaTHBIX 
mopoyax naneo3soai Bonro-YpanpekoH oOOmacTH . ............. «445 
HW. A. Konroxos. O wuronornueckux oco6eHHOcCTAX cpeqneropcKHxX OTIO*KeHHH 
Jlarecraua 2 4. Spe sad Meteo’ Aint ecues dana Soamsabeer (ane 4G 
r. Y. Jlungoepr. K uerseptHunoli HcTOpHU WaNbHeBOCTOYHBIX MOpe . .. . . 422 
H. A. JIucuupina. Hexoroprie oco6eHHOCTH HAKOMJICHHA KOHTHHCHTAIbHbIX OOKCH- 
OOO SE oD, Oe A al kA le Rr) OS a 6 sR 8 
B. C. Meauk-Mamaes. IlapanaennsayHa cBHT HHKHerO OTJeIa MpoLyKTHBHO! 
Tommi AnuieponcKoro apxumenara H KpacHouBeTHOH TOMA SanagqHoh TypK- 
MEME On et Make Sea we ke Me” Ge ge at eee cree We eee eee = AG 
JI. J]. Mupomnuxos. O6 orKpbiTHH oTNOxKeHHH OPAOBHKa H CHypa Ha MOmyocTpoBe 
CLSROC RMA cet Se ere Te eee BLN me LOE GOSS bie STO ee ea ee. 
lr. H. Teogoposuy, JI. I. Tpo3squnopa u H. C. JleGenesa. Ilogpasgzeaenue Barmi- 
KHpcKoro sipyca Topo BamkupHu no dayHe dopamunudep .....-. 434 
HTPOrEOJIOTH A 
Tl. I. Boponxos. [ugpoxumuyeckand xapaKTepHcCTHKa OCHOBHBIX TeHeTHYeCKHX 
KACLOpP Hie OBE PRHOCTHEIX, BON =a ala a. 0 a wc! 5 G dacs eo oe x, 400 
Bb. H. Kyyeaun. Onbir perHonasibHon OleHKH eCTeCTBEHHEIX PpecypcoB apTesHaH- 
CHINE BIG ct eine SE TLE) re Die eC eee eae EP Gee eae gee 
HHEPAJIOTHA 
A. ®. Kopxunckuit. O 3aBHCHMOCTH TepMHYeCKHX CBOMCTB aM@HOOOB OT copep- 
RAMAN BHM ke ITeOUCH a. 5s splay ee Lewis Wo A Be AAS 
AJEOHTOJOLH A 


VM. T. )Kypasuesa u I. JI. Pessoa. K cucremaruxe ucKoraemblx ry6ok H apxeounaT 449 


HTOJIOLH A 
ll. A. Morasxun vu C. H. Cmupnosa. [[utoxumua BoccTaHOBJIeHHOrO ylIoTaTHOHAa 
B Seen TAX HEDBHON CHCTCMEL - cievi by ye nj + kab) + fe see koko eh = | Ae 
ACTOJOLHA 
C. HW. Teicaunox. Tpopuyeckne 3BbI OpIouIHOH CTeHKH HelporeHHoro MpOHCxo- y 
SOS Les ey toe ee ee ee A LA It IRE PIE EE ENS, 
4 TPOBHOJIOTHA 
H. I. Bunorpagosa. K 30oreorpapun rayOun dayne Mnguiicxoro oxeana . . - 409 
M. A. JloGpxxanckas. Ce3soHHbie H CyTONHbIe KOeOaHHA B COep2KaHHH PacTBO- ee 
4 


peHHoro opraHuueckoro BemjectBa B UepHoM Mope.......- . 1s - : 
B. Il. Jlydepos. Hexoroppie JaHHbie O XHUJHOM NHTaHHH JJHYHHOK Tendipedidae 466 


HKPOBHOJOrHA 
A. Tl. Weitnxep u HW. E. Sapnunep. Ummynu3upyroulve CBOHCTBa NaTOreHHbIx 6ak- 


- 


Tepili, MOABepruxXcA JeHCTBHIO YJIbTPpasBYKOBbIX BO.1H (anouKa KoKmomla) 470 
OP®OJIOTHAA PACTEHHH 

WM. H. Moayxuna. O mopdomornueckux pa3JIMYHAX 9MHOacTOB pxKH H MWeHHbi 473 
H3HOMOTHA PACTEHHHA 

WM. B. Tyasxun u E. B. FOaunuesa. K sompocy 0 JelcTBHH pagHoaKTHBHbIX ee 

erat ein inte. Lal Rene 6 ithe sina : SEO oe oJ 


H30TONOB Ha pacTeHHiA 


HM. J. Heanos u UH. T. Mopranos. Kcantorenatsl Kak CTHMYyJATOpbl pocTa HeKO- 


TOPbIX C@JIbCKOXOSAMCTBCHHBIX KYJIbBTYP - - + + + + + ee tt tt ts 478 
H. A. Mappaxuna Oco6enxocTu 6uOOrHH WBeTeHHA KaCTPMpOBaHHbIX IBCTKOB ist 
Titi: an are rene oh GliG oo Sg oe ho oo Do ; 
M. X. Uafinaxan u T. B. Hexpacopa. Binanve BUTAMHHOB Ha Mpeososenue 0 18 
JIMPHOCTH y YCPCHKOB. JIMMOHA...... - += sce) EE MES <P RM 2 
HM. A. Yepnasuna u B. A. PyOun. Buruanuve ycopul mpeqBapuTeJIbHOrO OCBeIIEe- 138 
HUA Ha yCTOMYMBOCTD XOpopusa K paspylleHHIO B TEMHOT€ . «+ + - | 
300JOTHA : 
A. C. Bapanenxosa, H. C. Xoxauna u HM. PF. FOganos. Pacnpefeienve MUMHOK MOp- ist 
- eKoro okyHA poga Sebastes B HoppewckoM Mope .....++..-.- , 
JI. UW. Pegoceesa. Hossie subi cemeezos Bruchophagus Ashm. (Hymenoptera, Chal- i 
- cidoidea), pasBuBaroujuxcad Ha OOOOBbIX paCTeHHAX ~~~. - se ee ees 


IKCHEPHMEHTAJ BHAA MOP®OJOFH A 
WM. P. Kopkua. Crumynauua peretepalthu KOxKHO-MbIWIeUHOM CTCHKH JO2xKTeBOrO | 


yepBa fleHicTBHeM TKaHeBOrO 9KCTpakTa , .... +--+ +e eee eee 494 
A. A. ®pugenuitein. Tlonucaxapupbl nepexogHOro SMHTeIMA MPH SKCIIepHMeH- | 
’ TajbHOM SKTONHYeCKOM OCTeoreHese.........- - SUT | ee ae _ 
PH3HOAOTHA 
fo. K. Borosapaenckun. Bauanuve dusvomorMyeckoro COCTOAHHA, Moda H pexuMa 
MHTaHHA MTHI, Ha KapTHHy HX OeOl KpOBH ......-.+..+.+++-+2-. 504 
IHTOKPHHOJIOTH A 
A. Jl. Kupmen6aar. Jleficrsue ownneHHbix ropMoHoB rumopusa Ha AWYHHKA pBl6 504 
HMAPA3HTOJOFHA 
E. JJ. Jlorages. O B3aHmMOoTHOUIeHHAX MexKAY ALPOM HW WHTOMMIAsMOH B pacTyulHXx 


AHIUCBBIX, KICTKAX YY -MIOCKUX MEPBEH [ye yer essn olen) ae ee 507 


COUNTED NaS | 
MATHEMATICS Pages 


L. A: Beklemisheva. On the asymptotic behaviour of the solutions of some non- 

linear systems of diiterential:equations =" 20. a) eee eee 261° 
J.-V. Bykov. On the problem of existence of characteristic vectors of non-linear 

Operators -.~.cns Mies ue 9S eco S4s 3 Sa ok eee pet a 265, 
A. D. Wentzell. Semi-groups of operators corresponding to a generalized second | 

order idifferentialioperator?.../. 5s .a.. blue fete ae ne Se ne 269° 
M. I. Vishik and L. A. Lusternik. Stabilization of solutions of parabolic equations 273 
I. P. Egorov. Riemannian spaces of second lacunarity ............ 276 
B. 1. Korenblum. A generalization of Wiener’s Tauberian theorem and the spectrum 

Ol Fapldly@inereasim aac POMS em, oie een tao meme 280 


M. A. Krasnoselsky, On the use of non-linear functional analysis in certain 
problems involving periodical solutions of equations of non-linear mechanics 283 
B. R. Lavruk. On the index of acertain operator in a boundary problem for an 
elliptical system of second order linear differentialequations ....... 287 
0. A. Ladyzhenskaya. On the construction of discontinuous solutions of quasi- 
linear hyperbolicequationsas limits to the solutions of the respective parabolic ; 
equations when the «viscosity coefficient» is approaching zero. ..... 291 
N. J. Liashchenko, An analogue of the Floquet theorem for a particular case of 
linear homogeneous systems of differential equations with quasiperiodic 


coefficients. 2." 7 SR Pee ee ee eee 295 
Sh. S. Pkhakadze. Some statements tantamount to the continuum hypothesis 299 
V. A, Tabueva. The use of successive approximations in finding separatrices 304 
B. V. Khvedelidze. Singular integral equations with Cauchy kernels in the class 
of functions integrable with the weight ~<.. /iipipeneae) cen 304 
MECHANICS 


E. P. Popov. A generalization of Bogolubov’s asymptotic method in the theory 
of non-linear “oscillations ©% 7) | Giessen he enn 308 


296 


‘UID MECHANICS 


G. A. Dombrovsky. On subsonic flow past a lattice made of flat” plates» with 
Gea sail Weare eee eae Tare. he ee a ae eg = peter a 2 


STRONOMY 


A. L. Osherovich, S. F. Rodionov and B..E.. Yakhontova. On the absolute bright- 
mess Of ‘Some “areas in. the, Milky Way) (93.0 (07 fo ee 


HY SICS “ 


A. L. Bezbatchenko, I. N. Golovin, D. P. Ivanov, V. D. Kirillov and N. A. Yav- — 


linsky. The influence of a longitudinal magnetic field on the impulsive gas 
| discharge of high current intensity 


Oe be 48) Ve, O26) SP  o. a) ae) (ee ere alate) MT en oi oc ia) 


ab ais * ey hey sve oie eels ceenen iis dt ial) 6) oe: Bem ee eM a EEN aw cd 


M. A. Eliashevich and O. N. Nikitina. Triplet-quintlet transitions in the atomic 
SPOCHUMLS OR SULLCON Panis Mao” i Fonky: ity bart ue (tba kay) We Hee Ue Al aes 

E. K. Zavoisky and G. E. Smolkin. On the intermolecular transfer of the excita- 
hign-edeny. i, erystals 5 | Saas fea PRY at y th Siemens Sel Fe 

E. A. Koltypin and V. M. Morozov. Evaluation of the upper boundary of the cross- 
section for the radiation capture of resonance energy (275 Kev) neutrons by 
Chesligicovopens ses oe a PE OD ey SAY Ae ea 

A. A. Sokolov, D. Ivanenko and I. M. Ternov. On the possibility of the excita- 
tion of macroscopic oscillations by quantum fluctuations ...... 

V. Ms pcs Scattering of meson on meson in the quantum meson theory of 
KPBS Ut te aa eR ph is al elk i i eh a iad hk ek RS 
Zh. S. Takibaev, P. A. Usik and M. G. Antonova. On the generation of pioris by 

s Jin GUAR, DEMOS OT WONG TENS 955 o Gb bietd no 6-<sbe oo 6 

L. A. Haliin. Causality condition and criterion of the physical realizability in 

tie GL nuiiiy {eld thicOrys cs oe Ac = Rte ee eee toe sees ee NA, Bed, 


EOPHYSICS 
W. W. Shulejkin. Refined law of wind wave growth in length ..:...... 
HEMISTRY 


E. I. Elaguina and N. Kh. Abrikosov. An investigation of the PbTe — PbSe system 
V. M. Kravchenko and I. S. Pastukhova. Liquid — crystals equilibrium in systems 
COMA OE! CUBES. Gos co B98 Beto cee cad oe emo, So ic. Se 
I. N. Nazarov and N. V. Kuznetsov. The synthesis of dienes with fixed transoid 
configuration of double bonds. 3-methylenecyclohexene ....... : 
A. N. Nesmeianov, N. A. Volkenau and V. D. Vilchevskaya. Intramolecular acy- 
llaiiiteyay stig) Wn TRS GAMES. ol Go oO le oo Gk eee Go kd OG ot 
A. V. Topchiev and V. N. Andronov. The polymerization of propylene in the 
presence of phosphoric acids containing fluorine and boron fluoride. ... . 


HYSICAL CHEMISTRY 


A. F. Alabyshev and A. G. Morachevsky. The thermodynamical properties of the 
Soyshhevn — Cavin GEIS a oo cos Uo Oooo eo oo 8 od Oo 
I. L. Roikh. The kinetics of H,O, liberation in the early period of atmospheric 
(COmrosicile ol jasicie We oe cen ee © fs cee con ae anor Coc cer ic 
V. L. Talrose and E. L. Frankevich. The method of ionic impact in estimating the 
affinity of molecules to the proton ........4...-. i. Ba 
A. A. Trapeznikov and T. G. Shalopalkina. Elastic deformation and its relaxation 
in a gel of aluminium naphthenate ......-.+.-+. iimibainyt 2 .e. 
G. A. Yagodin, O. V. Uvarov and N. M. Zhavoronkov. Separation coefficients of 
carbon isotopes at liquid — vapour equilibrium for ethylene, ethane and 


STSUOENG TS” sei Be och ae ole lecc Pah Dae Ren nO einen Gated etn ee 
L. F. Yakhontova, E. M. Savitskaya and B. P. Bruns. On the velocity of sorption 
of streptomycin by carboxylic cationites . . . . - + + ee ee eee 
EOCHEMISTRY 
S. B. Brujewicz. Vertical distribution of biogenic elements in sediments 
solutions (interstitial waters) of the okhotsk sea... ... - te tine 
I. E. Starik and E. V. Sobotovich. Estimation of the isotopic composition of lead 
TM COC KS ai Ee eli a irks cise ccoak’s). Gey iad at nemo lendehieg ela ee ois mite cd 
IOCHEMISTRY 
G. A. Kritskij and G. L. Miagkaya. Glycine metabolism and purine synthesis in 
PIGcOM MVET re sear. Feet e terete sewer terrors neeeneas we oe es 


Pages 


31 2 


316 


319 
322 
325 
328 


334 
334 
338 
341 
345 


348 


303 
309 
308 
362 
365 


369 


372 
376 
380 


384 
388 


391 


pepsin >. "ss «see ee ST Ly Poke ee oh, Tits. Sei oe 
CHEMICAL TECHNOLOGY 
N. F. Razina, M. T. Kozlovsky and V. V. Stender. On the destruction of lead 


anodes in’ the électrolysis of sulphate solutions ......+.-+-.+-.-. 
GEOLOGY 
R. A. Bidjiev. New data on the tectonic structure of the Near-Werkhoyansk 
 ‘porder downwarping "9550 aa. ceeeio i nee een are ike 
V. S. Vasiliev, M. F. Kolbin and V. N. Krasnova. Zeolites from Mesozoic and 
Cenozoic deposits of the -Penza region... . . «+ + -.v + sein = 4 
G. S. Goldyrev. On the presence of potassium compounds in the soliferous stratum 
of. Wssolic-Sibinskoye: jeiaspuseiseis i <) eens See ee 
S. M. Katchenkov. On the distribution of accessory elements in carbonate rocks 
of the Paleozoic-of the Volga-Wrals regiony 29 -) ai) 2. 2) eee en 
I. A. Konukhov. On the lithological peculiarities of Middle Jurassic deposits of 
DagheStatn i 3! Gots wate Np Me acess Ne cad reas ee I ce Oi 


G. U. Lindberg. On the quaternary time history of Far-East Seas en 

N. A. Lisitsvna. Certain peculiarities in the accumulation of continental bauxites 

di? Kazakhstatist «vst caste! aes aves th capt ee Op ieee ace eee ee 

V. S. Melik-Pashaev. An attempt to draw a parallel between the lower portion of 
the productive layer of the Apsheronian archipelago and the red deposits 
of- West -Lurkimeniaw ass 2°. saawetind of i aoe Gees mate ee 

L. D. Miroshnikov. On Ordovician and Silurian deposits discovered at the 
Cheltiskin. peninswlacss te ceesced ns am seis bis A sede ues © ee 

G. I. Theodorovich, L. P. Grozdilova and N. S. Lebedeva. An attempt to subdivide 
the Bashkirian stage of the Bashkirian highland according to Foraminifera 


FAUNA Sensis sy a, ate) mes cee Se siren ee et Ono ge rr 
HYDROGEOLOGY | 
P. P. Voronkov. A hydrochemical description of the main genetic categories of 
SUrface-wWalers 2 isan a eb nad wih adic = an alk oer es 
B. I. Nias An attempt to a regional estimate of the natural resources of artesian 
Walers.ngiedti hi pce iaain eh 5. iinet fs pedal orth 10 ERs Ne cael ne 
MINERALOGY 
A. F. Korzhinsky. Thermal properties of amphiboles as dependent on their alkali . 
content *.9 V+ Peer IE MS ara. ere ee cee 
PALAEONTOLOGY 
I. T. Zhuravleva and P. D. Rezvoy. A contribution to the taxonomy of fossil Spon- 
ges and Archaeocyatha..e. . 5 i. = Seek 2k SO ee 
CYTOLOGY — 
P. A. Motavkin and S. N. Smirnova. Cytochemistry of reduced glutathione in 
elementsvof the nervots system - <.+, -.) olen Gig Bee, eee 
HISTOLOGY 


S. I. Tysiachniuk. Neurogenic trophic ulcers of the abdominal wall 


HYDROBIOLOGY 


N. G. Vinogradova. On the zoogeography of the abyssal fauna of the Indian ocean 
M. A. Dobrzhanskaya. Seasona! and 24-hour fluctuations in the content of dis- 
solved organic matter in the Black sea 


@. 10, 18) oi a Ree ee ey pied dere el ely Gb eo ae 


MICROBIOLOGY 


A. P. Sheinker and I. E. Elpiner. Immunizing properties of pathogenic bacteria 
subjected to the action of ultrasonic waves (Bacillus pertussis) 


oo 2) i we Nw, Se 


PLANT MORPHOLOGY 


I. N. ee On morphological distinctions between epiblasts in rye and in 
wheat. . . 


208 


Pages 
401 


404 


407 
410 


434 


438 
442, 


445 
449 


452 


ANT PHYSIOLOGY Pages 


| action of radioactive isotopes upon the plant. ............., AT5 
I. D. Ivanov and I. T. lordanov. Xanthogenates as growth promoters of certain farm 
CROPS Ermer amram curs. y cia oF nest Ex vc iam fe MPeMmCnee wh: ct Pag tee ee ee ka 478 
I. J. Mariakhina. Peculiarities observed in the process of flowering of castrated 
mbCal OU GWetsns iy cies. ba Gl see ig: Ae, awe ee ee 480 
M. Kh. Cailachjan and T. V. Nekrasova. Polarity in lemon cuttings as overcome 
with, thevaid-or-vitaming 05 f 4 ee cS. Toy et SO eee ee 482 
I. A. Chernavina and B. A. Rubin. Resistance of chlorophyll to break-down in the 
absence of light, as influenced by preliminary illumination ........ 486 
IOLOG Y 
A. S. Baranenkova, N. S. Khokhlina and I. G. Yudanov. The distribution of the lar- 
vae of the sea-perch of the genus Sebastes in the Norwegian sea. ..... 489 
L. I. Fedoseyeva. New species of Bruchophagus (Hymenoptera, Chalcidoidea), 
Seveloping “Upotes leguminous mplagtS wa vin < woes pened eee UY bee 491 


<PERIMENTAL MORPHOLOGY 


I. R. Korkia. Regeneration of the cutaneous-muscular wall of the earth worm 


SpusHIared Dy. isSie”-Ox Chat =. eels wane sec! ales ) rn weenie ple ries 494 
A. J. Fridenstein. Polysaccharides of transitional epithelium, observed in the 
ease Of experimental ectopic’ osteogenésis*s ..0 2.5.4 este 497 
TY SIOLOGY 
Yu. K. Bogojavlensky. Picture of the white blood of birds, as affected by their 
physiological state, sex and feeding regime ............. 504 
VDOCRINOLOGY 
J. D. Kirschenblatt. The action of purified hormones of the pituitary body upon 
RISHMOVALICS Mtns lar st ecg cht cen at eae eo ne shee Ce ne Gt ee 504 
ARASITOLOGY 
E. D. Logachev. On the mutual relations between the nucleus and the cytoplasm in 
growing egg-cells of Platyhelminths ............ a tas a6 507 


LOM P ARBeKeA 


B cratpe Angzpea Tlonosuua  ,Henuneltnoctrb uw KOH*opMHan B3aHMHOCTb“, 
ymemleHHoH B JIAH, rT. 141, Ne 1, 1956 r., BbipaxenHue Ha cTp. 76, cTpoka 7, caeqyeT 
iTaTb: ep Cexp(+ @/2) 


41746. Tloamucano K neuaTu 12/XII 1956 r. Tupax 5950 9x3. Sax. 894. 
opmat 6ymaru 70x1084/;,. Bym. a. 8. Tlew. a, 21,92+11 Ba. Yu.-u3n. a. 21,8. 


a Tunorpajua Vsagatespctsa AkageMuH HayKk CCCP. Mocxsa, Ily6uncxu nep., 10 


hs’ 74 7 <S 
I 
4 * «a 
« 
‘MS 
1 2 818 A 
4 ee hy t 7 
a oe ee a H Wy , 
Ce: We Oe 4 , 
Ce ear is 
a ‘ 
ve Se 
’ 4 ae 2 Cs: 
¥ : 
ees elias: Se vg Poe 
i 
ee sets 1 i 
3 . 
— 
o ie 
ae 
” a oe . 
t 
ch | ‘a 4 x 
. Cn BY a | 
4 peity, Some ¥ 
bi es ~<a" len ae, 
i we og é ti @ an. 5 aes FY 
owes ie x 


, 


fate re ‘ 


ove 


Aoxrnaayge Akagemun nayx CCCP 
1956. Tom 111, Ni 2 i 


MATEMATHKA 
JI. A. BEKJIEMMIUEBA 


OB ACHMIITOTHYUECKOM MOBEJEHHM PEWEHMM 
HEKOTOPbIX HEJIMHEHHbIX CHCTEM 
AH SSEPEHUWHAJIBHbIX YPABHEHHM 


(ITpedcmasreno akadenmuxoa C. JI. Coboaesum 25 V 1956) 


§ 1. PaccmatpuBaetca OObIKHOBeHHOe JudpepenvalbHoe ypaBHenne 


e+ Viogitex"* = 0 (1) 


k=1 


B JleHCTBHTeJIbHOH OOnacTH. Bce nz >O0, pallvoHaJbHble. 
@ayuep (1) noka3am, uTo pewieHua (1) B cayyae n= maxnpg-41 pacryT 
h 


He ObicTpee, vem cTeneHHad dbyHKund. IIpH n=1 uM Jana Tak»Ke OUeHKa 
pocra pewenui (1). Uacrubim cayagaem (1) aABJIaeTCH ypaBHeHHe OmyeHa — 
Dayvlepa 


x = erox — (): 


PemeHua sToro ypaBHeHuaA pH e=-+1, nm >1 uccMeqOBaHbI MOJHOCTHIO B.- 
TOM CMbICJI€, UTO YKa3aH PaBHbI WICH ACHMMTOTHYeCKOFO pa3sJIO%KeHHA AIA 
Kaxkoro pemeHnua. M3 paOor Arkuucona (7) Hu Taama (,4) MOxHO CileulaTb 
3akIoueHHe O6 OFpaHHYeHHOCTH BCeX pelIeHHH HeKOTOPbIX ypaBHeHU 
Buya (1). 

Hwxe jaeTca omMcaHve BCex pellieHHH ypaBHeHusa (1) c MOMOULbIO FHCeN 
tr, Np, Oy. UpuBesenbl Take Be TeOpeMbl, OGOOM{aIOlHe MOJIYYeHHbIe B. 
paOotax (2,4), KOTOpble IpHMeHAIOTCA IPH HCCeOBaHHH CHCTeMbI (1). 

PaccmotpuM ua ¢ > T ypasHenue 


% 4 bp (1 + Op (t))e7x* = 0. (2) 


On (t) ompefenenn! Aa t > T; cyllecTBy1oT A,e>>0 Taxkue, uTo |0;(t)|< 
At, ~, Ontidiet Atal % bp H &,— UOOble JeHCTBUTeJIbHbIe 4HCa; BCe 
np, > O pallHoHaJbHbl. 

Hyxe palvoHasbHoe yHcIO Nm OyfeT HasbIBaTbCA HeUCTHbIM, CCJIH OHO: 
peycraBisercA HecokpaTHMon WpoOnio p/g, Tae pu g—tUeVbIe HeyeTHbIe 
aucua. Ecum n JonycKaer mpeycrapieHue HecokpaTHMoli ApoObio p/q, rae P 
WeTHO, g He4YeTHO, TO Ha30BeM ero YeTHbIM. UTOObI He HMeTb JlevJia C oco6eH- 
HOCTAMH B HOWyMMOcKOcTH x <0, B JaJIbHeHLeM OTHOCHTeJIBHO NM, NpeAo- 
jaraeTcd, YTO OHH JOMycKaloT MpescTaBsleHHe HeECOKpaTHMOli ApoObio C He- 
GeTHBIM 3HAMeHaTeJIeM. , 

JlayquM XapakTepHcTHKy BOSMOXxHOTO pocTa PelleHHH (2). U3 uuces & BbI- 
OepeM Te, JIA KOTOPbIX Ny = ue N,==n. Us aTHX k BOSbMeM TO, JIA KO- 


TOPOrO %, IpHHHMaeT HanOoubluee 3HAYeHHe. O6osHawuM yepes b yHCIO On, 
orpeyaroulee aTomy &. Anaviornuno, U3 Tex R, JIA KOTOPHIX Np = iain N=, 
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BbIOepeM MHJeKC, JA KOTOPOFO op, MpHHHMaeT HanOosbluee 3HayeHHe. O60- 
3Hauum uepes b uucio D,, oTBeyaroulee sTOMy &. Henmpeppipnoe pelleHue 
x (t) ypapHenust (2) HasbIBaeTCA MpofOMKaeMbIM, eCJIM ero MOXHO oMmpeye- 
JHTb Avid Bcex t>T. © : 

Teopema 1. Ecau n nevemnyo ub>0 usu n< il, mo ece pewmenun 
(2) npodoasxcaemo. B ocmaancHolx cay4aax (2) umeem Henpodoancaemble pe- 
weHus. 

Teopema 2. Kastdoe npodoasxcaemoe pewenue (2) pacmem ne boicmpee, 
4em HeKOMOpaA cmeneHNan yHyuA, 3a ucKAmuenuem caywan n= 1, b< 0. 

JlaquM xapakTepucTuky BO3MOxKHOrO yOblIBaHuA pelwenni (2). HaszoBem 
peuenue x(t) <0 oco6bim, ecm OHO Tip KOHeYHOM ¢ OOpalijaeTca BO BMecTe © 
¢ neppol npousBoquol. YpaBHenue (2) MoxeT HMeTb OCOObIe pelleHua. 

Teopema 3. Ecau m newemno u 6 >Ouau m>1, mo ocobolx pewenuu 


YypaeHenue (2) He uUmeem. 

Teopema 4. Kaowcdoe neoco6oe peuwenue (2) cmpemumca K HyAO He 
6olcmpee Hekomopott cmenenHoti @yNKyUU, 3a UucKAWUeHUem Cay4an m=1, 
b< 0. 

B jasmbHeliinuem He OyfyT paccMaTpHBaTbCA pelleHHA HeMpoOsMKaemble, 
oco6ble, pacryliive uM CTpemauveca K HysO0 OblcTpee, YeM CTeNeHHaA (PyHK- 
WHA. OcTasibHble pelleHuA HW2Ke Ha3bIBalOTCA OObIKHOBeCHHBIMH. MckOUeHHbIe 
TeopemamMH 2 vu 4 cily4aH CBORATCA K JIMHeCHHBIM ypaBHeHHAM C MaJIbIMH JO- 
6aBkaMi, YAOBJeETBOPAIONLYMH ycnoBuaM JlnnuMua. 

§ 2. Uncno w Ha30BeM pexXHMOM JIA KaKOH-HHOyb (byHkuHH x(t), ecu 
yaa mo6oro e>>0 limjx(t)|t-°'* = +00, limx(i)t-°" =0. Uneno @ 

t+ co t+ co 
€CTb B3ATOe C OOpaTHBIM 3HaKOM XapakTepHcTHyecKkoe uncsIO x(t) NO OTHO- 
weno K ¢ (°), 

Teopema 5. Kasdoe o6vikHoeennoe peuenue (2) umeem peocum. Bce- 
BO3MOCHOIE peuleHuA (2) Umeriom He Oonee s +2 pasAU4Holx percumoe. 

Bce pexKHMbI Juin (2) MoryT ObITb HalieHbI 10 cCueqyIOUluM MpaBnsaM. 
PaccMoTpHM Ha IVIOCKOCTH ©, 7 CeMeHCTBO TIPpAMBIX 


Mr (@) = & + 24+ (nz — l)o, Se He SE 


s+ (0) =0. 


JlomaHad JMHNA y(@) = max 7, () BbIMyKIaAa, BbIMyKIOCTHIO BHHS. Kpaii- 


R=1,..,S+1 
He 3BeHbA ee — NOJynpxAmble. OOo3sHayHM aOciHCCbI yrIOBbIX TOUeK JOMAaHOli 
"(@) GNCHaMM ©; == 1,455.5 0,1 =.5- 
Breylem TakxKe Wicla @, ©), 1 = 1, 2. OOosHauuMm b;,, KoapunnenT B (2) 


mpu t*(1 + o(¢))x, ecm Tako# uen B (2) uMeerca. B nmpoTuBHoM ecwyyae 
cuntaem b,, = 0 


YpasBHenne yx () + 4@— 2 == 0 umeer He Gomee yByX KopHeit. Tlycrp Ka- 
KOl-HHOyb 13 HUX @ Y][OBJIETBOPAeT OHOMY H3 CueAyOMNX ycuOBHil. 
J1n60 © = @;, 160 4(©)= qn (), be>0, mH6O 4(o)=0, @ (© — 1) + Bp, > 0. 
Uepes @, o6o3Hayum unc0 1/, —V/,—by,, ecm On, SY, HY (00;) = (0; 4e- 
pe3 ©, O603HauHuM wucno 7/5 +V44—bp,, ecrH bn, <4, Wy (@,) = 0.. Takum 
OOpasoM, BeJHYHHBI ©, © MOXKHO OMPeAeCMHTb TOMbKO JIA HeKOTOPBIX ypab- 
HeHHH Bua (2). O6o3HauHM 0; Te H3 BeJIHUHH «;, 0, Oy, KOTOpble JIA laH- 
Horo ypaBHeHuaA (2) MO*KHO ONpeseHTb. 

Teo pema 6. Kaocoouti pewum ypaeHenun (2) coenadaem c oOKUM U3 
4UCEN Wj. 


Hasopem pemlenue x(t) TouHbIm, ecu x(t) umeer pexKuM @, x (t)t-° orpa- 
HuvyeHa Upu t >T uw He crpemutca kK O mpu t—soo. 
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Teopema 7. JlaHHomy peocumy w;, ecau OH He coengdaem c ®, npu- 
ADNCHCUM HECKOALKO UAU YeAce cemeticmeo mouHoIx peuleniuti euda 


x(t) =t"(c +0(1)), (3) 
Je Koxcmaxma Cc npobeeaem KoHe4Hyto CoBoKYNHOCMb 3HaLeHUtl. 

Teopema 8. Pescumy o, ecau on He Cosnadaem Hu C OOHUM U3 @;, pu- 
adaencum cemeticm6o mounolx pewenutt euda x(t) =t?(c+o(1)), ede c— 
POuse0AbHAA NOCMOAHHAA. 

Teopema 9. Peocumy @, €CAU OH He Coenadaem HU Cc OdHUM U3 @;, 
i, NpuHAadaneoicum cemeticmeo mouHolx pewenutt euda x(t)=t°(® [t* (1 + 
+ o(1))] + 0(1)), ede © (t)—nepuoduueckan gynkyus, nepuod u amnaumy- 
la Komopou, Boobwe eoeopA, 3aeucam om éeolbopa x (t). w= | (w)/2; ecau wp = 0, 
volpaxcernue t* nod apeymenmom ® caedyem samenumo na Int. 
| Teopema 10. Ecau peocum w coenadaem c odHUM U3 w;, mo emy npu- 
(a0 NeICAM pewuleHUA BUO0B, YKAZAHHOIX 6 meopemax 7 u Y. 

_ IIpH yoKasatenpetBe Teopem 1—10 kK ypaBHennto (2) mpuMensioTcs cule- 
(ylollve NOACTaHOBKH, 3aBHCALHe OT Napamerpa w: |) Wa Tex @, JJ KOTOPbIX 
hp a= (2, —=1) 0 


mee Oy RS 2, eS PS Say ry PACU eBEIGpaborrak, 4TO* 


BI 4 (©) = y, (H); 2) AA Tex @, AA KOTOpEIX y(w)=—0, x= t°%, t = e*. 

Tlocme Kax OH H3 9THX MOCTAaHOBOK. IpHXOJHM K ypaBHeHHIO BUJa 

z+f(t)2+P(z)=9(c, z), (4) 

ye Y(t, Z) ecTb (PYHKUHA, cTpemamaica K O pH t—soco; f(t) B NepBom 
yuae paBHO a/t, BO BTOPOM IIpocTo paBHO MocTosHHOH. Uvnen c nponspoj- 
ioli HcuesaeT BCyYae @ =o. Tlommnom P(z) orauueH oT ofHouneHa mpu 
)=w;. KOHCTaHTbI Cc B Popmysie (3) —kopHu P (z) = 0. 

§ 3. Hue ccopmysupoBaHbl Be TeEOPpeMbI, IpHMeHAeMbIe TIpH H3y4eHHH 
ypaBHeHua (4). 

PaccmoTpyHM cucTemy 


dea OF dy, oH , 
Sa ye 1 1 ee 2 2 = eeey . 
ce ey et dl mw tate isle (6) 
eee HT (44,55 3p Xn Yas s+ > Haid), Take gt?, hb? DynKinn, pxogauue B 
5), olpeseseHbI B mpocTpanctBe X YT — lpou3sBefeHHu MpocTpaHcTBa Tepe- 
Mee 4,066, %n; Yire-<3¥e Ha Nomyocs t>T. -H menpepHBua. 


Teopema 11. JIycmep R—xexomopaan o6aacme @ XY, u nycmo 6 RT 
1, OH/Ox;, OH/Oy; o2panuuieHel KONCMaHMoOtL Cr uU cCytyecmeyiom PynKYyUUL 
p(t), Zr (t) maxkue, umo: 


fos) 


<de(t), \oe(tdi<o, 
f (6) 


fos) 


jei2(x, ys )|<er(t), \gelt)dt<o, 


jf 


| Hz (x, y, t) 


nh 

(Sz at + Se at) @ RT we mensem snaxa. Toeda H (x(t), y(t), t)= 
oe o%; i 

Reeonst npu t—>0co Oaa Kasdozo pewenus x(t), y(t) cucmemot (5), codep- 
cawecoca 6 Rnput>T. 


n 
Meal ost OH 42 
Tloka3aTeabcerso. Ilyctb Aa onpeyemenHocTu >; Oe hi + ao hi) ee 
i=l 
<0. H (x(t), y(t), t) upn t>T7 orpanuyena. CueqOBaTeJIbHO, MHOKeCTBO 


 3HayeHHi uMeeT TIpesembuyio Touky. Ecuim TakuxX TOveK Be, TO HalizeTca 
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TaKad TocesOBaTebHOCTb tp, UTO , 
FT (x (tor), Y (ter) ton) wea eh (ton4i)s Y (ton+i)s tor+i) = B, B> a; 


dH ~\(oH , , oH S1(OH p1 OH ya\ py ty< 
HS ete) + S(t Mh) Het 
imt i= 


aS (so eit 5 ei) +H < 1S: (22 on 4+ 24 a) + [Hi(t, ys I< 
: U L fn 1 t 


t= 


< 2nergr (t) + Yr (EF). (7) 

Vnterpupyem HepaBeHcTso (7) B lpefetax tox, torts. eae B JIeBOH 
toh+t1 2k+1 

yacTH He€H3MeHHO \ oi at = B—a, a B paso \ [2ncrgr(t) + 
tok toh 


+ 0p (t)]dt —BenvuuHy Kak yrogqHO Mayo mpH jocTaTouHO OombUIMx F& 
BBuay (6). Tlomyyaemoe npoTuBopeuwe OKa3biIBaeT yTBepAXeHHe TeOpeMbl. 
Teopema 12. Bce pewexuan cucmemot 


x= EE So grins 2 ty Hi (Ais. 2.5 kav X39 = 
i 


i— 1, 3957 


OepaHuueHbl NPU CACOYIOLWUX YCACBUAX: 
A (x, t) =H (x,..., Xn, t)=_U (x) + U(x, f). (9) 
Bxodsuue @ (8) u (9) MyAKyuu onpedeneHot Onn ecex x, x’ u t>T. 
U (x) >0 u nenpepoena. Ecau x(t), t= > 0, — Kakan-nuby0b neoepanudennan 
Kpueaa 6 hpocmpancmee X nepeMeHHOLX xX1,...,Xn, mo lim U (x(t)) = + oo. 
T> +00 
si ’ 
OmxocumenrbHo OobasoK npednoraeaemca, umo 6 XX'T >, Xfi (%, x, 1) GF 
i=1 
u npocmpaucmeo X moscHo pasbumo Ha Ose wacmu R u X\.Rmak,umoeR 


| ¥(x, t)| <const, (de) < grt), \gr (t) dt < 00; 
vey 7 


co 


Ye (% DIS 9a), \ be (t)dt <0; 
Hi 
@X\R 
n "To 
[> ee] 2 
ee ti<c<l, =U <git, (eiat<o, 
U (x) (U (x)) . : 
I bile, #)| C 
et <4) Ve sce 
Alaa n= 1 ycaogue na U (x) eoizandum max: lim U (x) = +. 
|x|+ -+eo 
Mockoscknit rocyfapcTBeHHbIt yHHBepcuTerT Tloctynuno 
um. M. B. Jlomonocosa 22 V 1956 
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ok aayur Axanemun Ae CCCP 
1956. Tom 111, Ne 2 


‘ MATEMATHKA 


A. B. BbIKOB 


K NPOBJIEME CYLLECTBOBAHHS COBCTBEHHbIX BEKTOPOB 
HEJIMHEMHbIX ONEPATOPOB 


(ITpedcmaenzeno axademuxom C. JI. Cobonesum 25 V 1956) 


Ilyctb: 1) H — spemectBenHoe cenlapaGeubHoe mpocrpanctso Tysmb6epra; 
») A(¢)—HeHHeHHEIM OnepaTop, JelicrByiomlnii us H B H; 3) {e,}— He- 
OTOpaH MOHaH OPTOHOPMaJIbHasd CHCTeMa BeKTOPOB Upocrpancrsa H; 
ss \I 
-) Sin — NOBEPXHOCTb cpepbl ye =c*®, rye C— HekoTOpoe (buKCHpOBaHHoe 
k=1 
tuco. Jia ToueK NoBepxHocTu Sf, OOpasyeM BCeBOSMOXKHEIe ZJIeEMeHTHI BULA 
m 


m= >) Cre: 


k=1 
Mobi OyqeM roBopuTb, 4TO ONepatop A (¢) yOBseTBOpserT: 
1) ycenosuto (E), ecuIH JIA BCAKOH MOCMeOBaTeJIbHOCTH 9JIEMEHTOB {Up}, 


ma6o cxojaulelica K v, A (Un) > A (v); 
| 2) ycnosuto (F), ecm cyulecTByeT cbyHKuHoHad B (Am), yet JIKOOOM (pHKCH- 
JOBAHHOM 1 YOBJIeETBOPAIONIMH PaBeHCTBY 


Foe = (A (him). 


IIpuBeyqem TIpuMepbl OlepaTOpoB, YAOBJeTBOpAIOWUX ycuOBuIO (F). 
I. Onepatop JIuxtenuirelina (*) 


y= > \ .-f Hees Gi) nish\de, = A? (h), 
m=1 D D m=1 
(ahope = asi sy lee asian 
qe Km(X, S1,.++,Sm)— CHMMeTpHueckve (PyHKIMH CBOUX apryMeHTOB, B Ly 


OBJIETBOpHeT YyCuOBUIO (F). 

II. 3a npoctpanctso H npHMeM MHO2KeCTBO BCeX N-CTPOUHBIX CTOJIOMEBBIX 
[ATPHI, IJIMCHTAMH KOTOPbIX ABJIAIOTCA BeleCTBeHHbIe PYHKUMH C HHTerpH- 
YYeEMbIM KBa[paTom B o6sacTH D. CkaapHoe MpousBeyeHe oMmpeyesHM pa- 

a, 1 

3eHCTBOM (U; 0) = \ wo de. WlyeTe f(%; Ui... 1 Un) = ( : 

D fn 

eBad MaTpuua, JIA KOTOpoH cytlecTByeT Au*ppepentupyemaa yHKUMA 

Mec, ,,..;;,Yn) . Takada, To .0@/dy, rath ee RU A fizese lie eee one's 12) 

Mnepatop A (h) =f (x, h) =f (x, Ay(x),.-.->/n(*)) YAOBMeTBOpseT ycuJo- 
M10 (F) 


— Takada cTo6- 


# 1 O3HAYACT COOTBETCTBYIOMLYIO OMHOCTPOUHy!O MaTPpHIly. 
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II. Ilycrp rpocrpaHcrBo H peamu3yeTca Tak Ke, Kak WM B pep yulem 
mpuMmepe. IlycrTb onepatop A” (h) 3aqaH KOMMOHeHTaMH 


‘ 
Ag (h) = > 4 | Kiicign (8) Say + +9 Sim) Mig (Sa) + + «Mig (Sm) 42m: 
Uy lyy = D iD, 


ete ab peep ged 
rye 


= Ch . +> SH 
Kivinllp (x, Sq,--255 Sm) = Kip tunip ain cyetm (Sr; Sy, +++» Sk—1, X, Skt, ’ m) 


p 
Onepatop A (A) = we A™ (Ah) yqoBmeTBopser ycnoBsnio (F). 


m=) , 
IV.  yere.: nf @.Syiww a Sat Hb oa Dees oy sesnW Ui ee ae 
(COKpatlleHHO mf (X, S1,%°--s Sms Yin, Y™, y)—CTONOWeBAA MaTPHila, SiGq 


MeHTbI KOTOPOM TaKOBbI, UTO cyulecTByeT (byHKUHA O,, OONafarollaA cwe- 
JYIOULMMH CBOHCTBaMH: 


[) 08 ,,/0U; = nf / Cs Sis Pete U regs o> OF 
2) OD m/Oy? aS ml f (Sk; Sy, ale ng Sr—1> x, Sk+1> og Sm» y*, re eee Dh Fe yt y 


Pe OP), JS Vet eee eae IL 
Onepatop 


A (ht) =D) +++ | Fe 85 42 Sm B(Sa)s on (Sr) = 
m=1D D 
ahs Rel Sqi)) Saelal Sin its), Soe em 
yQOBeTBOpAeT ycsoButo (F). ; 
Ilycrp f(x, s, u, 0) —cKanapHan dyHKuNA, AA KoTOpoH fy (Xx, S, y, = 
S27 (sexyery). Onepatop A (h) = \ f(x, s, A(s), h(x))ds yoBneTBopserT 


D 
ycoButo (F). 
Tlyctb f(x, S,,...,Sm, Uy,...,Um, U) —CKaNApHad PyHKUMA, AIA KO- 
TOpOoH 
, . i 
ml up(X, sey Smy Yi, sey Bad) ==rmfu,(Sk» Si, +--+ 5 Sxaa, X, Spa, . 4 
\ 
> Sinn Uy 005 esis Ys Ue. eine On)- : 
Onepatop : 
: 


Dp 
A (8) = DL a Geass Say (6), cule Gn nee 
m=1 D D , 
yHOBJIeTBOpseT ycuoButo (F) 


Teopema 1. Ecau onepamop A(h) ydoeaemeopaem ycaoeuam (E) u 
(F), mo. ypaexenue 


he =A(e)+f (1) | 


umeem pewenue no Kpatinett mepe npu OOHOM BeLYeECMeeHHOM BNAUEHULL ). 
Teopema 2. Ecau: 1) onepamop A(h) yOosaemeopsem ycaoeuam (E) u@ 
. Cr : 
(F); 2) A(0)=0; 3) cywecmeyem lim B (hm), Ko2da hm—> 0, mo cyujecmeyem — 
m-> co 
He MeHee CdeMHO2O 4UCAA COOCMB6EHHELX BeKMOpOs ONepamopa A (h). 
OrmeTHM, YTO 43 29THX TeOpeM Kak YacTHBIi curvuali NlOyualoTcaA Teope- 
mMbI JloTKHHa (?). 
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m 
CuexctBue. Ecau dynkyuu Kvinntm(%> Sis +++ Sm) C UNMeepupyemolm 


eadpamom yOoereméeopsiom momy sce YCaoBUIO, UMO LU @ npumepe Ill, mo: 
ucmeMa UNMe2PAAbHoLX YpaeHeHnuti : 


Dp n 
hon (x) = >) >) \ sine \ Kuni, (%; Sy, ~~ 5 Sm) Pi, (81) « ~ + Pin, (Sm) dom * 


m=1 Lice im=1 D D 


mecm He MeHee C4emHOeO 4UCAA COOCMEeEHHEIX BeKMOpOE. 

Onepatop A (h) B 9TOM cayyae yAOBeTBOpAeT yCJIOBHIO (F). Bprmowann- 
OCTb OCTaJIbHBIX YCJIOBHH TeOpeMbI 2 BbITeKaeT H3 TOFO, YTO Kaxoe cula- 
vaemoe 00oro ~KOMMOHeHTa onepatopa A (h) npeycraBaaer NomuaMHedinbrit 
DYHKIUHOHAJI OTHOCHTEIBHO © (X),..., On (x). 

IIpeqnoioxKuM Telepb, YTO IpH cHeuvaTbHOM BEIGOOpe OpTOHOpMaJbHOli 


SMCTEMBI BEKTOPOB {€,}, He OOM3aTeMbHO NOHO, ONepatop A (A) yqoBueTBO- 
JACT PABeHCTBaM 


(A (A); ex) = = (H (h); en), 


“ye onepatop Hf (h) yqopnersopset ycsosuto (F). Torya moxHo nocTpoutTe. 
Pa3JIHUHbIe TeOPeMbI CyYIMeCTBOBaHHA _COOCTBEHHIX BeKTOPOB oOlepaTopa 
A (h) (A (0) = 0). 

B kayecTBe NpHMepa TpHBeyqem POpMysHpPOBKY OHOLi TeOpeMbl. 

Ilyctb K (x, s)—n-Kpaypatuan matpuua. Ecau K;,; (x, s)=Kji(s, x), 
TO MaTpully K(x, Ss) Ha3bIBaloT CHMMeTpHYecKHM siipom. Jlasa Toro 4TOOBI 
Bce cCOOCTBeHHbIe YHCa MaTpHuHOrO aqpa K(x, s) ObluIM MOMOKHTeIbHBI, 
HeEOOXOHMO HM OCTATOUHO, YTOOI AA Bcex CTOJOUeBbIX MaTpH A(x) c HH- 
TerPpHPyeMbIM KBal|paTOM BbINOJINAJOCb HepaBeHCTBO 


( \ A(x) K (x, s) h(s) ds dx >0. 
DD 
Takve sjpa, ceqya TepMuHosorum M. M. BaiinGepra (3), Oyqem Ha3bl-- 
BaTb CJIa60-NO/IOKXUTEJIbHBIMH. 
YCJIOBHMCA FOBOpHTb, TO K(x, s) yqoBueTBOopseT ycmoBulo (D), ecw: 
1) K (x, s) — cumMerpuyeckoe ca60-NOJOKUTeMbHOe APO; 2) 9eMeHTHI PvlaB- 
HOH J{MaroHamH MaTpuub K (x, s) HempepbIBHbI B O6acTH DXD, a octasb- 
HbIe€ JJIEMCHTLI B 9ITOH OONACTH peryJIAPHbI B CMbICJIe TEOPHH OObIKHOBEHHbIX 
HHTerpaJIbHbIX YpaBHeHHit. 
Onepatop H (x, ¥) yqoBmeTBopseT ycnoButo (Q), ecu: 1) KamKQOH Hempe- 
PbIBHOH MaTpHue (x) c HOpMoH 


Mel PEAR NE Hi eae aie REIL 


rye d— ocTaTouHO Masioe 4HCO, Onepatop H (x, ¥) cTaBHT B COOTBeETCTBHe 
cToOueBy!io MaTpHly Cc MHTerpHpyembim KBaylpatom ‘I’ (x) (ff (x, 0)==0); 
2) u3 paBHoMepHot cxogumocTtH {v”(x)} K Y(x) (|| 0" || <d) BpITeKaeT 
cpeqHeKBaypaTuuHad cxoyumoctb {7/7 (x, ™)} K H (x, ¥). 

Teopema 3. Ecau: 1) mampuunoe sd0po K(x, 8) yooeaemeopsem ycao- 
euro (D); 2) onepamop H (x, ¥) yoosaeméopsem ycaoguum (F) u (Q), mo 
cucmema wUHMeepAAbHolX YpPaeHeHUu 


hor (x)= >) \ Knj (% 8) H;(s, eds, &=1,2,...,n, (2): 


f=1D 
umeem He meHee CuemmHOeO 4UCAA Henpepvl6Holx CoOcmBeHHOLX 6eKMOPOG. 


m 
* p MoxeT ObITb H GecKOHeuHbIM. B aTOM cayyae AOCTATOYHO HaAOKUTb Ha be Soe 


JIONOJHHTeJIbHOe OrpaHHueHHe, o6ecneuyHBalollee CXOJHMOCTb pA a. 
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CaenctBue’l. Ecau: 1) mampusnoe sdpo K(x, 8) yoosremeopaem 
ycaoguto (D); 2) dynxyuu fj (x, Yi,-++»Yn) npu PuKcuposaKHom x Henpepols- 
Hol 6 oKpecmuocmu o*mouku P (Y, =... =Yn=O0)U C UNMeepupyemolM K6a0- 
pamom no x npu QUuKCUpOBAHHOLX Yy,.--, Yn U3 d-OKpeCMNOCMU mMoO4KU Ps 
3) 6 8-oKpecmnocmu cytuecmeyem Ougrqre penyupyeman PynKyua D(X, Y1,-+ +s Yn), 
daa Komopott O®/dy; = fj (fi (x: 9,..-+,0)==0),- mo. cyujecmeyem He meHee 
CUCMHO2O 4UCAA HeNnpepoleHvlx COOCMBEHHLLX BeKMOPOB CUCMeMbl HEAUHCUHOIX 
UHMe2PANbHolX YpaeHenutl 


n 


rGn(x) = Dy \-Kny (48) F) (8, G1(8),-- +» 9n(S)) ds, R= 1,2,...,7. 


j-1D 
CaenetBue 2. Ecau: 1) K(x, s) ydoesemeopaem ycaoeuio (D); 
2)" nf (RES), Seid YO. 9 VEY ee) yoosremeopsiom momy Ice YCAO- 
euio, umo @ npumepe IV; 3) npu quKkcupoeanHolx x, 8y,.--,S8m mpi (X, Sis 
5 Sms Ys.++,Y™, Y) HenpepoleHel 6 oKpecmHocmu mowxu P(yl =... 
pS Y™ SY, =... = Yn = 0) UC UNMeepupyembim Keadpamom No nNepemeHHolM 
X, Sy, +++ Sm MPU. PUKCUPOBAHHOLX OCMAALHDIX ((mfj;(X, Sy>+»+> Sm, 0,..., 0) 
==0), mo cucmema HeAUHeliHolx UnMeepANbHOLX YpABHeHUlt 


p n 
hon (x) = Duh bs > TG GocS) nds (Sep Sip caesar a eee 


m=1 D D j=1 
> ne Pr (St) ne ong Catron Sloe ese Gels) sete 


uumeem He MeHee CuemMHO2O 4UCAA HenpepoleHoIx COOCMB6EHHOIX BeKMOPOG. 
M3 sToro culeqCTBHA KaK YaCTHbI cyyali BbITeKaeT TeOpeMa aBTopa (‘). 
CaegactBue 3. Ecau: 1) n-Keadpamnaa mampuya K (x, s) yooeaemeo- 
paem ycaoeuto (D); 2) dynkyuu Kiyi,...ig (Xs Si,++ +> Sm) YOoRleMBopsiom mo- 
My oe YCAOBUIO, umo 6 npumepe III, mo cucmema HeauHetiHelx unNmMeeparo- 
Holx ypaeHenuul 


p 
hor(x)= >) >} \ — \ Kap(ys),K ji. 45) So nooo ee ome 
ma hriveotm D D 


+++ Pin (Sm) dom ds 


uumeem He meHee C4eMHOeO 4UCNA HeNpepoleHblx COOCMBEHHOLX BeKMOPOB. 

Ec OT 9emMeHTOB MaTpuubl K (x, S) Tpe6oBpaTb TosbKO HHTerpupyemoro 
KBajlpaTa, TO MOXHO MOCTPOHTb YNPOWeHHbIe fOKa3saTeJIbCTBa TeOpeM 
M. M. BalinOepra (°) u H. IP. Kysakora (°). 


Kuprusckui rocylapcTBeHHbIit Tlocrynua10 
YHUBepcuter 22 V 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


*L. Lichtenstein, Vorlesungen iiber einige Klassen nichtlinearer Integralglei- 
chungen und Integro-Differentialgleichungen, 1931. 2M. Lotki n, Bull. Am. Math. 
‘Soc., 50, 833 (1944). 3 M.M.Baiin6epr, Yu. gan. Mock. o6s. nen. uucrT., 20, Tp. Kadbemppt 
matem. (1954). 4 A. B. Bo xos, JAH, 72, Ne 3 (1950). ®M. M. Batino6e pr, Des 


Mock, matem. o6mn., 8,375 (1954). © H. IT. Ky maxkos, Jiucceptanua, MocxoscKuli o6act- 
HOH MeAMHCTHTYT, 1955. : 
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Hoknaygn Akanemun Hayk CCCP 
1956. Tom 111, Ns 2 


MATEMATHKA 
A. Jl. BEHTILEJIb 


YEP Y TIT bI OMEPATOPOB, COOTBETCTBYIOLIME OBOBLUEHHOMY 
AH®SEPEHWHAJIDHOMY OMEPATOPY BTOPOrO NOPSAAKA 


(ITpedcmasaeno akademuxom A. H. Koamo20posem 28 VI 1956) 


Ilycrb C — 6anaxoBo npocrpaHcrTBo HelpepbIBHbIX (pyHKuHH Ha oTpe3ke 
=[f, fo]; u(x) uM U(x) —orpanuuennble Bo3pacraloulMe (pyHKUHH Ha 3TOM 
peske, IIpHyeM u(x) HempeppiBHa. O6osnauum Wf = D,D,f — onepatop 
oOmleHHOH BTOpOH MpoHsBoAHO (7) C OGmacTbio onpeyeneHusa, cocrosutelt 
yHKUAH, mipHHayekamux C BMecte c o606uleHHO! BTopof mpons- 
HOH. 

Be opeNa: ITycme D— mnoosxecmeo dynkyutt F makux, umo F €C, 
mC u 


| F (r;) — F (x) ; ; BSF. he 
(F) = giF (ri) + \ edn) + 0 AF (=O, f= 1,2) 
OUHnMeepaAoHaA yNKYyUA NpodoaxHKeHa 6 Tf; NO HenpepbleHocmu, m, e. 
noncena paenot (—1)/-D,F (rj)). Sdeco qj >0, 9; > 0; p; (x) — neyboiear- 
dp; (x) AS 
x ler) —4y | 
nuecmeyem NOAYePYNNA COKUMAIOLUUX U COXPAHAIOLUUX NnoAOMUMeABNOCMM 
epamopoe 6 C, npouseodsiyum onepamopom Komopoli sABARemcA cyoceHue 
epamopa %, onpedenennoe 6 obaacmu D. Huxkakoe Opyeoe cymenue YU, 
pedenennoe 6 oOAacmU, BCIOOY NAaomHOU 6B C, Ne ABAAeMCA NpoUseodALUm 
epamopom makol noayepynnol. ; 
Bonpoc 06 oTbickaHuH HavOovlee OOMMX JONOJHHTeIbHBIX YCJIOBHH, BBI- 
IAIOWHX OOMACTbh OMpefeseHuA HpOusBOAALero OlepaTopa, cTaBnicA Deu- 


pom B (1) Ama omepaTopa Y= a(x)- SS + b(x)- ses (OH IpeycTaBuM B BH- 


D,D, © HempepbiBHbiMu u uv). Dennep yrBepxyaeT, ITO HaHOoee 06- 
[fe JJOUOJHHTeIbHbIE YCJOBHA CJleAyoulHe: 


If O2paHuxeHHan ynkKyuA, npuuem Auoo a; >0, aubo 


qF (ty) \ [F (rj) — F (x)) dp; (x) + 4i(— 1 DuF Arp) + oUF (r;) =0, | 


elie SE 


"Gg j,j, 3; >> 0; p; (x) — HeyObrBalonlaa orpaHuueHHad PyHKUNA, IpHuem HOO 
=0, m60 yj >0 (ecum oj = 7; =0, TO OOMacTh onpegeeHua D He BCIO- 
moTHa). M3 chopMysMpoBaHHon BbIlle TeOpeMbl BbITeKaeT, YTO STO YT- 
KIeHHe OLMOOTHO. | 
Jia qoKagaTesbcTBa TeopeMbI HaM TloHayoOuTcH Teopema Xusavia—Mo- 
[a B Culejyiomlel dopmysuposKe, Ilycrb B OaHaxoBOM MpocTpaHcTBe B, 
OTOPOM BBIJe/IeH KOHYC MOMOAKUTEMbHBIX ~3JIEMCHTOB, 3aalt” JIMHeHHBIH 
patop A c o6vlacTbio ompeyenenua Da, BCIOAY MIOTHOH B B. J\na Toro 
6b1 A Obi MpOHSBOAANLMM OMepaTOpOM TOJIyrpyMMbl CrxKUMaIOULAX H CO- 


NAH, tT. 114, No 2 269 


XPAHAIOUIAX MOMORUTeAbHOCTS OMepaTopoB B B, HeOOXOHMO HU OCTATOUHO 
BBINOJHeEHHe JIA BCeX 4 >O culeqyloulNX yCsOBUH: : 
a) |.F —AF || > |jAF || gan FE Da; 
6) ecnn AF — AF > 0 (FEDa), To FSO; 
B) ypaBHeHHe 
KF — AF =f (2) 


vMeeT pelleHue upH 060m f€B (7,%). 

Tloxa3atempcrBo Toro, uro D Bcroxy muoTHO B C, OCHOBaHO Ha TOM, 4TO 
win szo6oro ¢ > 0 MoxHO HaliTH (PYHKUMH 9, H %, NpHHafviexamue C BMeC- 
Te C O6o6uleHHOH BTOpoH MmpousBoyHOH, TakHe, 4TO ||9;||< 2; ®;(9;)= 1) 
| D, (02); < €; | Mg (9,)|< ¢. MnoxecTBo byHKWHH, HMeIOUINX HenpepbIBHy 
O6OOWLEHHY!O BTOPy!O MpOWsBoAHy10, BCIOAy nOTHO B C; qua 9THX PYHKUMH 
®; umeet cmbica. K s1060 Tako PYHKUMH MOXKHOMpPHOAaBUTb CKOJIb YrOMHO 
Maslylo 10 HOpMe JIMHeHMHYIO KOMOHHALHIO 9, HU % Tak, UTOOb! D, U DY, 06 
PpaTUJHCb B HYJIb, T. €. NOMYUHTS (PyHKUMIO, NpHHagexautyio D *, 

Urc6pbt NpoBepHTb BbINONHeHHe a) H 6), OCTATOUHO OKa3aTb, UTO) MIA 
F€D 8 Touke NosOKUNTeIbHOrO MakcuMyMa F (OTpHaTeJIbHOrO MMHHMyMa) 
D,D,F <0 (cooTBetcTBeHHo > 0). Ec MakcHMyM IIpHHuMaeTCH BO BHYT 
peHHeli Touke x, To D,F (x) =0, D,D,F (x)< 0. Ecau xe 010%KUTeJIbHBIM 
MaKCHMYM IIPHHHMaeTCA B f; HJIM OJHOBPCMeCHHO B OOOHX KOHIAaX, HYKHO 
HCHOJb30BaTb HepaBenctBa FF (r;)> F(x) upn x€A; F(rj) >F (x) pH 
1y<iX<re, (—1)D,F (rj) >0 u yenosua (1). Ecam oo; 0, mnonyuaey 
WF (r;) <0; upu o; =O sce unenbt B (1) HEOTpHUaTeTbHbI UH, CeMOBaTeJb- 
HO, paBHbI HywO. Tak Kak MOMHHTerpasbHad (yHKUMA MOJIOKUTeIbHA B 


(re fa)s TO \ dp;(x) =0, orKyya BbiTeKaeT, 4TO p;(X) WMeeT CKa4OK 
(ri, £2) 
Br; \ dp; (x) 
qi 4 ry — 4 (x) | 
De Try 30. 
YroOpbl peluwTb ypaBHeHHe (2), Hao HaliTH pewienve ypaBHeHua 
haar J, PEG, 3) 


YAOBJeTBOPAIOUee yCJIOBHAM (1). Ho ypapuenve (3) paBHOCHJIbHO MHTerpaJb 
HOMYy ypaBHeHHI0 


OUDKeH soe . Orcwona: DP (ApS y 


F (x) = F (Xo) + [u (x) — u (X)] DuF (xo) + 


$n [\ Fae }auis.—| | 


Xo 


f | du (s), 


Xo Xe Xo 


KOTOPO€ MOXKHO PelUHTb METOAOM TOCMeAOBaTeAbHBIX MpHOmMxKeHuH. Tyce 


F — peleHve ypaBHeHua (3), CooTBeTCTByIOlee KaKHM-HHOyb HavaJIbHbIM 
qauHbiM. Torja oOmjee peuienve ypaBHenua (3) uMeeT BHA 


F=F + 048 ++ Cabo, 


cao, = 0 H eF)— ae <oo, To D ue Belony maotHo. B 9Tom cayyae 


cyxenve Y, onpexenenHoe B O6NaCTH, 3a,anHO CoOoTHOMeHHAMH FED, AF ED, sasanetes 


MPOHSBOMALLHM ONepaTOpoM MOsyrpynnbl onepatopop B D. Uckmtwouenne coctapaseT cay 
ua, Korga 06a ycnopua (1) o6pamawrTca B F(r,) = F (rs); 3ecb HeO6xo,HMO ele OF 
ycuOoBHe Bua 


F (r,) — F (x) 
ee + [AY wae a) Sa ey PO) = 0 


(WF(r1)=AF (re), Tak Kak YAFED). 
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HE — sl0Oble JIHHe HHO He3aBHCUMble pelenua ypaBHenua hg — D,D,o =0. 
Lu ‘& vug 


epeM 92TH peliennA Tak, 4TOOBI §& (ry) = 0, Dus, (r2) <0; 
(F,) > 0. Jlerxo sues WTO 252 US Dee 


. Hogcrapasa B (1) F 


Fak, 4TOOI ¢;(r;) = 
F (rj) —f(rj) = Fi) Cp Tt 
C JBYMA HeH3BeCTHBIMH C,, 
ISYIOT OlpeeUTeIb 


&a (71) = 0, 
Ah ad 8 eae m0: Hopmupyem 


(r)) =F (r) +c; UF (r;) = 


j)» MOlyyaem CHCTeMy JByX ypaBHe- 
npwyemM KOsdpHWHeHTbI Mp HeH3BeCTHbIX 


# 


| / led 3 a —~ & (x) 
a+\ | uw (ry) —u (x) | dp, (x) + oA | ey ave) 
| A A 
| => Gi (%) : 1 — & (x) ; 
\ | u (re) — u (x) we Po (X) qe + \ [uw (rs) —u (x) | ad po (x)-++ or 
A 
. 
| 1—& (x) e Eo = 
[Tax kak Ea 0 a CO Lape roee 1O 
deat e) Es (x) 
\imeyaaer 1 ©) > \ ar — aay 4a (2): 
A 


| 
: 
eHCTBO OCTHraeTCA TOJbKO B Crydae \ dp,(x)=0, HO B 9TOM cCuIyuae 
[ry 2) 

>0; TakuM oOOpasoM, AHarOHasbHble 3/1IeMeHTHI onpeqenutena Oobule TO 
)JMOTHOH BeJIMUHHE 3JIEMCHTOB, CTOAMIMX B TOH Ke cTpoke, H oOMmpeyemu- 
> Coble HyIA. [losromy pewenHe ypaBHeHHa (2) cyllecTByeT HM e]HH- 
HHO. 

JlokaxKem Tellepb, 4TO JONONHHTebHbIe ycroBuA (1)— HavOouee o6uine. 
[ 3TOrO MO JaHHOl Nosyrpynne c MpOusBOAAMHM ONepaTopom A TocTpoHM 
OBNA Tuna (1) Takve, 4¥TO Bce tbyHKuHH “3 Da, (OOacTH OMpeyenenua A) 
YT yOBseTBOpATh uM. Torga Da CD usu Da=D. Ho mepsoe nesos- 
‘HO, TaK KaK KE —D,D, lon2%KeH B3aHMHO-OJHO3SHAYHO OTOOPaKaTb Kak 
Tak H D ua sce C. 

[lyctb HaM JJaHa lowyrpyinma onepatopop T; B C, CxKHMMAaIOIIMX HU COX- 
SIOUX MomoKUTeNbHOCTH. IIpn smcOpx xENut>O Tif (x) — nouo- 
‘CNbHbIM JIMHeHHEIM (yHKUHOHaT oT f C HOpMOH, He MpeBocxogamen L. 


TOMY Tif (x) = \ F(y)-dyP (t, x, y), roe P(t, x, y)— HeyOpIBatomlaa 


A 
KUMA y C BapvHauneli <1. Ilo onpegenenuio mponsBoyalero onepaTopa 
me Da, 


UF = AF =lim--[TsF — F) *. 
t9 


Orcrosa 


Bala itera Gl ae rh 9 ca 


= eos UL it 


A 


(y)|dP (t, tr 9) — 4 Pal, (4) 
rye ¢;({) =i = \ dP (t, rj, y) > 0. Tlomo%xKum 
A 


p(t) =\ lu (ri) - uy) |aP (t, rir Ws 
A 
Lilt y= ( [u(r —a@) dP lt rp 9) mph xT: 
L,(t. ra) = pi (ts Ky(ts x) = Lilt, 2): pj (2). 


* B (1) Mennep BMecTO 3TOrO HCMOMb3yeT COOTHOIMeHHE 
AF = lim [22 (AE — A)-1 F—AF I. 
+ 00 
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Bpi6epem nogteqoBaTesbHOCTs t—>0 Tak, uTOObI CxXOqMIMCb (MOXET OBIT! 


Pp; (t) qj ae 
K HYJIO WIM GeckoitesHocrH) NOCJe{OBAaTeJIbHOCTH carrer os 0; i. 


>Q;>0 Of a >R;>0, uM MocmeqoBaTesIbHOCTb Hey ObIBalollux (by HKuy 


c we eee 1 K,(t, x) cna6o cxoqusacb K HeyObiBaiomeli (byHKunH Ry (x 
c Bapwaunei | (7. e. Vit ) dK; (t, x)= \ F (2) dh; (x) qa mo6oH fC 


A A 
Tleperuuem (4) B Buge ae | 


lim | eee (t, x): vk + F (r)): fe RU 
0) 1a) —# | 
Fr) —F (x) 


| w(r;)) —u (x) | 


pou P;+ Q;<(00, TO, YUMTHIBaA, TO €C, u3 (5) nom 


GaeM 
Pr) TE) athe, (x)-P) + F (r))-Q; + UF (F)) =, 


| u (7;) — 4 (x) | 


T. e. ycuoBue Tuna (1). Ecnw xe Pj; +Q;=0o, TO, pa3sqenMB BbIpaKeH 


, FE t 
MO 3HaKOM Tipeyfesa B (5) Ha ee + zeae NOJIYYHM 


F (rj) (x) ts seid 4 
aq Be a Ht pee Pledge =i 
qT. e€. CHOBa ycjloBHe TuIa (1). 
Iloctynuso 


28 VI 1956 
UMTHPOBAHHAS JIUTEPATYPA 


LW eld er, Ann. of Math., 55, 468 (1952). *% W. Feller, Comm. on Pure a 
ies Math., 8, 203 ee 3K. Yosida, J. Math. Soc. Japan, 1, 15 (1948). ’ 
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Hornann Akanemun Hayk CCCP 
1956. Tom 1411, Ne 2 « 


“ MATEMATHKA 


: M. HW. BHUIMK u uaen-Koppecnongent AH CCCP JI. A. JIKOCTEPHHK 
ABHJIM3AWHH PEWIEHHH MAPABOJIAUECKUX YPABHEHHEA 


. Tlonyenuie B (?) KpHTepuy crabumsanun pemenuii HECTALMOHAaPHBIX 
3HEHHH = K COOTBETCTBYIONWIHM pellieHHAM CTalluOHapHbIx yPpaBHeHHit MBI 
MeHHM K HCCJIeqOBaHHIO BOTIpOca oO CTAOHIH3alHH pellieHHii CMelaHHbIxX 
W Ja NapaOommyeckuxX ypaBHeHnHli K PelWeHHAM COOTBETCTBYIOINHX Kpae- 
Sajjad [isl S/IHNTHYeCKHX ypaBHeHHli. Syecb mpecTapisnet MHTepec 
au, KOPa SJIMMTHYeCKHH OlepaTop COepKUT MaJiblii TapaMeTp pH 
og IIPOH3BOJHBIX. 

2, PaccMOTpHM B N-MepHOM IIpocTpaHcTBe KOHeuHYy!O OOylacTh D c ruaj- 
rpanunei I’. Ilycrs H —ruap6eptono mpocrpaHcTBo (byHKUHi, 3ayaH- 
|B D, CO CKaJIipHbIM Npou3BeqeHHeM 


(Uy-0)- = \ DA) L) Oe ee =e (x ee) 
D 


Th B WHIMHApHyecKOH oO6macTH Q =D ~ (tp<ct<( +o) qaHo mapaGo- 
ckoe udpepeHWuasbHoe ypaBHeHHe, HallpHMep, Buya 


et ee Ay etait) — feed) | (1) 


A(t)u(x, t) = —a(t)Au+ S600, i +(x, t)u, (1’) 
i=1 
aHHuHOe ycuIOBHe, HallpHMep 


: ip a0. (2) 


Jieyyrouyue :byHKIHH UpeqnomaraiwoTcaA HelpepbIBHbIMH HM OrpaHHYeHHbIMH 
i: b;, 0b; / Ox; c, f, a Taxxe (b;);, (0b; /Ox,)% cz Kpome Toro, Mb cun- 
1, uro a(t) >0, «(t)—>0 npu too u cymiecrByet «’(t). IIpn Bpmoa- 
iM 9THX YCHOBHM HM WocraTouHol ruayKoctu TI cymecrByeT (O6o6mleHHOe, 
IM JOMOMHHTeIbHBIX OrpaHvdeHuAx — Kslaccuyeckoe) pewleHHe sayaun (1), 
Apu sOObIxX ruiayKHX HM COrlacOBaHHbIX C (2) HavaJIbHbIX YCJIOBHAX. 
DrmMeTuM, 4TO pH 3sTHX ycOBHAX Ou / Ot yOBMeTBOpAeT ypaBHeHHIO 


L( 5p) =f Ault), (3) 
Ai (i) tein (ty). Ae ae x b; ee et Cyl. (3’) 


DaccMOTpUM Tellepb IIpH TeX %e PpaHHUHbIX YyCJIOBHAX (2) pellleHHe 
t) (3aBHcamjee OT MapamMerpa f¢) COOTBeTCTBYIOWLeErO 9JJIMMTHYECKOrO 


3HeHHA: 
A(t)o(x, t)=f(%, ¢). (4) 


1 i 
3TOM lpefiouaraetcs, uTo c (x, t)— =>) ae 
an t 
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Cuayana ucciieqyemM ycuIOBHA cTaOMJIM3allHH «B CpejHeM» JHOObIX pellleH 
u(x, t) sagaun (1), @) kK o(x, ft), T. e. YCMOBHA, pH KOTOPBIX 


limj|u(x, t)—o(x, t)||=0, 
t+ oc 
rye || | =(, J‘. ; 


3. Jina Toro uTo6Obl WpHMeHuTb TeopeMy H3 (7), HaylO OIe€HHTb + (t) 
3(¢), (urypupylollvMe B HepaBeHCTBax 


(A()w, ®) >1()(@ ®), 
| Awl <3 |AOall, 


B KOTOPBIX (PYHKIMH W yOBMeETBOPAIOT yCOBMIO (2) H Ha HX ompele. el 
COOTBeTCTByIOIIMe OnepatToppl. Mmeem: 


"(Cet Fh)o, w)> rll, 


= Ow 
(Aw, w) =a(t) > | a 

i=1 

0b, 

rye y(t) = ka(t)-+ min (c — = oe sx) . OvesuyHo, 
(A) @ ||>7@ |e! 
IIpu stom & — NojoxUTebHaA KOHCTaHTa. Takas, UTO pl dw / Ox; |P?>Allo) 
Us (7) u (8) nomyyaem TakKe, ITO : 


a 
Ds 


i=1 


Ow |i? 
ae, | <p 4 Oe, 0) <zGllA OllaI1< 


a (2) 


4 ! 
zHrH IA@elP. | 


Jlanee, u3. ompegenenua A (t)w, (9) Hu (8) HMeem: 


i 


[ao < zy (4 oot + D ||: lle lee, 


<zGll ya tba*h(S) IB: |ley® + 77 Welle) 1A Ge tl 
(li [lc — Hopma B npocrpauctBe C). V3 (3’), (9), (9) u (8) BpIBonuM, 4 


|+icleli i) < 


| Az) w [|<] o’ (#) ||| Aw] + 2 odelic we, [+ I czlle|] loll < 


<A Gel, 
rye 


5 a’ (t 
BE) = EL tog (S) Be [BY + 77M |e) + 


a 
a "ley—" $1 Uf B:)e |I6)"# + 7 Il ele. 
Ecau dynkunn 6; wc orpanwuenbt B Q, TO, Tak Kak y(t) > ka (t), 


Il ez lle (J 
aC) oe 

4. Ucnoubsysi novlyueHuble OWeHKM, Ha OCHOBe TeopeMbI H3 (7) nosmyuae 

Teopema 1. Jlocmamouneim ycaosuem cxodumocmu @ cpednem peulent 
u(x, t) sadauu (1), (2) K peweruio v(x, t) sadauu (4), (2), m 
| u(x, £)— u(x, t) || 20 npu too, npu coeranHex eve npednonoow 
AUAX OMHOCUMENLHO KoOagmuyueNmoe sABAACMCA BoiINOAHeENUe OCOHO2D U3 CA 
Oyiouux ycaoeuii q 

I cS (bi),, >> 0 (moeda 4 (t)>#); a(t) =O("), a OF 
a Oe ee DG; (2 =O), 20; lfeyIlc = OL 
e, > 0; If] =O), e, > 0; ; : - 
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d Ze | a’ (t) | 1 , 
0 (t) = M at vile = ole wile (>) lI (b;)¢ 


lee + 


™~ 


2 
B2) 1 (t) = OC), 0 <ry<*/g3 0 (£) O (E-%), 0 (1) =0 (1-9, 0< ry <2—3 1; 
WPrelle =O (1) Sra ary, Werle = Os), 27, rs 8 ipl =O (iM), 
ys 
| cS) == 
5. lepeiiyjem tenepb kK Bonpocy 0 paBHoMepHoM B Q crpemieHHH xk Hy- 
Pasnoctu u(x, t)— u(x, t) npu too. JIna mnpocrotsr sanucn orpa- 
MUMCH caydaem, Kora y(t) >? >0 u b, c u fene 3apucat or t. TIpeq- 
Maras BbINOJHEHHbIMH YCJOBHA 1) JOoKasaHHOH TeopeMbI, MIpHBeyemM ycwo- 
A, YapaHTHpyloilMe PpaBHOCTeleHHyIO HeMpepbIBHOCTh B (QQ cemeiicrBa 
(*) = u (x, t)— v(x, t) (sapucamjero or napamerpa ft). Jina stroro mpu 
=1 qocrarouHO ycTaHOBHTb paBHOMepHylo orpaHHyeHHocTE _ | Uber Oeil: 


Nf al ‘ (Jin 9TOrO JOcTaTOUHO YyCTaHOBHTb orpaHwuenHoct, mo t 
u—v Z 
Vs (1) u (4) caenyer: 


é Ae 


ot 
B cayyae n= 1 orcioja u u3 (9) nonyuaem 
na ~“{ 4 au pout )ale 
| axel) |< wily || Oe <M a ()? 
mat = 2, 3 us (9’) cneqyer 
: we a Mo |e 18 Ol 
| I A (u v) | S gle ot <M, a3 (t) . 


_IIpu sTom MbI Bocnomb30Banuch AaHHol B (+) ouenKoli (18) yzns || Ou / Ot || , 
Take TEM, UTO B HaIlHX YCJIOBHAX Ip ocTaTouHo Oompuux t y(t)—d(t)> 
fart (t) > */ak? > 0. 

Teopema 2. [/pu coeaannolx 6 n. 5 npednonosenusx Oocmamo4unoim 
SAOBUEM PAbHOMEPHOLL CXOOUMOCMU B@ Q K KYA pasHocmu u(x, t)—v(x, t) 
pi t—> co 6ydem x(t). > kh? > 0, «(t)=O(t-), «& (t) = O(t-"—), ede npu 
een) er = haqnpurne= 2,08 0 or, <Yo. 

6. CopepuieHHO aHajorH4Ho uccJlesqyetca ToT cyyal, Korga A (t) — 06- 
HH QNJHMTHYeECKHH ONepaTop BTroporo HNopsykKa, a rpaHWuHBle ycJIOBMA 
mM MMeroT BUY (2) HIM MpecTaBsAlOoT COOOM OMHOPOAHbIe KpaeBble yCJIOBMA 
rOopoh UNH TperbeH KpaeBol 3ayjaun. Kpome Toro, 9TH MeTOb OOOSULaroT- 
i Ha TOT cJlydaH, kKorga A(t)—NoO3HTHBHBIM OepaTop Oomee BbICOKOrO 
opAjika (HallpuMep, CHJIbHO 9IMNTHYeCKHH oOneparop). 

Tak HampumMep, B OfHOMepHomM cuyuae, ecru A(t)w= a (t) wi? (x) — 
-w, + w(x),0<* <1, npurpannunpix ycnosuax w (0)=w’ (0) =w(1)=w’(0), 
u(x, t) uw u(x, t)—coorBeTcTBylomlMe pellleHHA HeCTalMOHapHbIX HU CTa- 
HOHAPHBIX 3afay, TO u—V paBHOMepHoO CTpeMHTCA K HyJo pH foo, 
mee OF"), oo (ty = OE I) 0m Pe 2. 

7. Kak u3BecTHO, Hp COOTBETCTBYIOWINX YCJOBHAX Ha KospPHUHeHTHI 
emmeHue u(x, t) 3aqaun (4), (2) crpemurca pH t—>oco K HeKOTOpOoMy pe- 
leHHIO W(x) IpesesbHOrO ypaBHeHHA NepBoro TopAyKa, MpWyeM 39Ta CXO]H- 
OCTb paBHOMepHa Ha 060M 3aMKHYyTOM ToyMHoxecTBe D. Peiuenue u (Xx, ¢) 
eCTauMOHapHOl 3aayH CTpeMHTCA K W(x) B CpeqHeM HJIH paBHOMepHO Ho 
CAKOH 3aMKHYTOM MO-OOMAcTH, eCJIM BbINOJHEHb) COOTBETCTBYIOUIMe yCJOBHA 
If CXOJMMOCTH K HysHO pasHocTu u(x, t)—vu(x, ¢) (Teopema | nam 2). 

Ilocrynus10 
8 VI 1956 
IJMTHPOBAHHA JIATEPATYPA 

1M. UYU. Bumux, Jl. A. Jioctepunuk, JAH, 111, Nel (1956). 2.0. A. Jla ab 
eucKkas, JIAH, 79, Ne 5, 723 (1951). °C. JL Co60.eB, Hexoroppie npHMeHeHHa 
JHKUMOHAIbHOrO aHaIH3a B MaTeMaTHUeCKO! (pHu3HKe, dit, Wee 
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Jloxnagn Akayemuu nayk CCCP 
1956. Tom 111, N: 2 


WM. Il. EFOPOB 


PHMAHOBbI MIPOCTPAHCTBA BTOPOM JIAKYHAPHOCTH 


(IIpedcmasaeno akademurom II. C, Anekcaxdposem 24 1V 1956) 


1. VispecrHo, 4YTO B PHMAHOBLIX NpocTpaHcTBax (COOcTBeHHO-PpHMaHOBbIXx 
WJIM TICeBOPHMAaHOBbIX) pacipejesieHHe NOPAAKOB TpaH3HTHBHbIX WH HHTpasHe 
THBHBIX MOJIHbIX PPyNM ABMXKeHH HOCHT JakyHapHbili Xapaxtep (*): He Cytle- 
CTBYe€T PHMAHOBbIX IIPOCTPaHCTB, JOMyCKaloliMxX NOJHbIe Tpyibl BH KCHHH 
@, nopayka r, ecam n(n—1)/2+1<—r<an(n+1)/2 (neppaa sakyna). 
Cpa3aHHble C STO JakyHOH mpocrpancTBa, JonycKaroulux rpynny &, nopaqKa 

=n(n-+1)/2, sapastorca mpocrpaHcTBaMH MOCTOAHHOM KPHBH3HbI (Mpo- 
cTpaHcTBa epBoH slakyHapHocrn). ; 

Ecum V, co6OcTBeHHO-puMaHoBo (ds?>>0), TO Bropad slakyHa XapakTepH- 
3yeTca (2) OTCYTCTBHEM TPaH3HTHBHBIX WM MHTPaH3HTHBHbIX TOJIHbIX rpyn 
JIBUXKeHUM, NOPAAOK f KOTOPbIX YOBJIETBOPAeT COOTBETCTBEHHO HepaBeHCTBaM 
(n—1)(n—2)/24+38<r<in(n—1)/24+1 um (n—1)(n—2)/24+2<— 
<r<n(n— 1)/2 (sropas maxyna)*. B (?) HaliqeHbl Takxxe BCe COOCTBEHHO= 
PHMaHOBbI MpocrpancrBa Vy, JONycKaloulMe NMOJHbIe rpynubl _ABMoxKeHHi G, 
nopayka fr =n(n—1)/2, r=n(a—1)/2-+ 1. B 9T0H craTbe noKasbiBaeTca 
ia V, CyMleCTBOBaHHe BTOpOH waKyHbl HW pelliaeTCA 3ajaua onmpeseseHHA 
IpOcTpaHCTB BTOpOH MakyHapHOCTH B Npesnovox*wKeHHH, YTO Ha cbyHaMeHTaJb= 
HyIO MeTpHueckylo (bopmy ds? He HakJiajbiIpaerca orpaHvyeHua ds? >0. 
IIpocrpancTtBaMuH BTOpOoH JakyHapHOCTH MbI Ha3bIBaeM MpocTpaHcTBa Vp, 
Wonyckaloljve NowHbIe rpynnbl WBuxeHnHh ©, npH ycnoBuu, u4TO NOpAyoK ¢ 
IIPHHUMaer JOMYCTHMbIe 3HAYCHHA, OTIEAIOWLMe BTOPylO JakyHy OT MepBoOH. 

2. Byjem paccmaTpuBaTb pHMaHOBo MpocTpaHcTsBo Vz, JomycKarouee G, (r > 
> (n—1)(n—2) /2+3)**. Ecam ono Jonyckaer OpToroHaJIbHbI penep raaBHbix © 
HallpaBJIeHHA, T. e. MaTpHita || Rij — Agi; || OOMagqaer MpocTbIMN 3JIeMeHTapHBIMA 
eC NHMTeIAMU, TO B KaxKOH TOUKe paccMaTpHBaeMoro MpocTpaHcTBa TeH30p 
Pagan R;; HeOOXOMMMO MMeTb %KOpavoBy Xapakrepucruky Buyal[1 (1, 1,..., 1)]- 
Ilycrb A‘ (x") o603Ha¥aeT KOOPAHHaTbI eHHHIHOTO BeKTOpa, Hyulero 10 © 
rlaBHOMy HampaBuieHvio FE, Ten30pa Ajj, COOTBETCTBYIOWeErO NPOCTOMY KOPHW. | 
IIpeycraBiaa (pyHqaMenTabublli TeHs0p gj; upocrpancTBa V, B BHJe CyMMbI 
(PYHAaMeHTaJIbHbIX TCHSOPOB ij, ij B3AMMHO OPTOPOHaJIbHbIX 3eMeHTOB Ej, 
En+ (En-1 coorspercrpyer (m— 1)-KpaTHoMy KOpHIO XapakrepucTHyecKOro | 
ypapnenusa | Rij — Agi; | = 0), Mbt Oy em ume Qj; = gij + Gij, Pe Bij = ey hid. 
Tak Kak ij, Qi; —MHBapMaHTHbI Upu MpeocOpasopanusax Tpynnbl ABuxKeHHH 
©,, To BeKTopHoe nove A; H TeH30p Ai,; (qucbepeHIMpoBaHHe BeeTCA OTHO- 
CHT@JbHO g;,) IPH ABMXKeHUAX Tepexofar B ce6a. Orciojja BbIBOAUM, YTO 
hu, 7) = 9, i; =0, 7. €. KOHTPyeHUMA KPUBEIX, ONpeqeneHHad TrnaBHBbIMi 
HallpaBJICHHAMM, COOTBETCTBYIOWIMMU TIpOCTOMY KOpHIO XapaKTepHCTHYeCKOFO ~ 


* 3ecb H BO BCeEM JaJIbHeliliem n3OKeHHH mpeqnmonaraetca, uto V, He sABuJAeTCH 
mpoctTpancTBom Jinwretina. 

* (Sj 5 

** B npelamouoxKeHHH, U4TO OF TpaHSHTHBHa, eciH rpynns , HHTpaHsHTHBHa, TO 
r>(a—1) (a—2)/2+2. 
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BHeHUs, HeEOOXOJMMO ABJIACTCH HOPMAaJIbHOLi HW reojesnyecKoli KOH pyeH- 
a. Jlasee, u3 e 


Mj =D(By ed), =], (*) 


moyaeM, TO Ce€MeHCTBO TunepnoBepxuHocreli A (hee sw nets | see COMMS: 
>0;4, D=D(i) sBanerca cemelicrBom reojesnueckn Nap aJJIeJIbHbIX 
2pHOBepXHOCTeH CHCTeMbl HMMIPHMMTHBHOCTH (HHTpaH3HTHBHOCTH), Bce 
<H KOTOPHIX IlapOBble, a CpeqHAA KPHBU3Ha Ha KAKO U3 HHX NMOCTOAHHA. 
THMepnoBepXHOcTH JolycKaloT MO Kpalineli Mepe (rf — 1)-anennyro nOJ- 
My H B CHJIy NepBOH MakyHbl MpeAcTaBlsior co6o1o mpocrpancrBa 
fOAHHOli KPHBUSHBI. CyleqoBaTesbHO, paccMaTpHBaembie IIpocrpaHcTBa 
DXOfUMO siBssioTcs (°,7) CcyOnpoeKTHBHbIMH MpocrpancrBamu (oCHOBHOrO 
gaa) B. ®. Karana(°,*). HenocpeycrBexHad mpoBepKa oKa3biBaeT, 4TO 
KOe CyOMpoeKTHBHOe MpocTpaHcTBO OCHOBHOTO csyyaa elicrBuTesbHO 
yckaeT rpynny AByxKeHni &,, npuuem r=n (n—1) /2 nau r=n(n — 1)/2+1, 
3. Paccmotpum mpocrpancrsa V,c rpynnoi ©, (r>(n—1) (n—2) /2+3), 
WONycKaloulve OpTOrOHaJIbHOrO pellepa wiaBHbIX HanpaBpyeHuii. He- 
HO yCTaHOBHTb, 4TO %OpaHoBa XapakTepucTuka MatTpuUbt || Ri; — igi; | 


TOM CJlyy¥ae NPHBOAWTCA JHWb K BUHAY [(2, 1, 1,...,1)]: HmMeem ognH 
eCHTapHbId ewuTetb (A—s)® H (m—2) OMHOKPAaTHBIX 9JIeEMeHTapHBIX 
MTeIa }— 3; XapakTepucruyeckoe ypaBHenne | Ri; —)gi;|}=0 oOnaqaer 


DaTHbIM KopHeMA=c. V, JonycKaeT n — | riaBHoe HallpaBuieHue, IIpuyeM 
BHOe HalipaBJIeHHe, COOTBeETCTBYIOUIee KPaTHOMY IJIEMeHTapHOMY JeJIHTeWNIO, 
iM€TCA H3OTPONHBIM. KoopuHaTbl BeKTOpa A;, HAyulero MO sTOMY H30TPOT- 
y YlaBHOMy HalipaBJieHH!o, KaK MU3BeCTHO, yOBJIETBOpAIOT paBeHCTBaM 
i= ogi; + chi kj; e = +t. M3 Hux caeqyer MHBapHaHTHOCTb MpH ABHKe- 
X cKaJiapa o H BeKTOpa };. SaTeM H3 paBeHCTBA HyJIIO JIMeEBOH MpOH3BO]- 
| BAOb MoOeH OHOUACHHBIX FpyNM ABHXKeHHU OT Aj, Aj, ; 3aKIOUAeM, UTO 
“SABJIA€TCA CHMMeETPHYeECKHM TeH30POM CTpyKTypbl Aj, j = 9, 8ij + Dhihj. 
‘HM 93TH paBeHCTBa YMHOXKUTb NOWICHHO Ha A! MH IIpOCyMMHpoOBaTb 10 HHJeKcy 
{@) Oy = 0, Laer 

| Ki, 7 = Dhi dj, (1) 
|D— HekoTopoe cKanapHoe nome D=D()), 4; =O;A. Tuddbepenuupysa 
eHcTBa (1) KopapHaHTHO no x" MW aJibTepHHpyA MOJyYeHHbIM pesy/JbTaT 0 
; Sats 

, Oyem uMeTb Rijn dg = 0. EcJM 9TH paBeHCTBa YMHOXKUTb Ha gi! YW Mpo- 
MHpOBaTb MX MO UHekcam i, j, Mbl Nomyyum Ro,A° =O. Orca 
qyeT, "TO 


| Ray = ehe hy, ex l. (2) 


Byew TeHepb OTHOCHTb BeJIMUHHbI WpocrpancrBa V, K OpTOroOHaJIbHOMy 
i i * ih SV 

epy Ac (a=1, 2,...,7). Koopauuarel ap = &jhp, Opg = %i, j 4p hg BEKTOP- 

o Tou & (Olpesenalomlero OfHOUNeHHYyIO Noyrpynily ABMxKeHHI) u ero 

APHAaHTHOM MpoMsBOAHOli, KaK HB3BeCTHO (*), YOBETBOPAIOT Cieytoulen 


5 
remMe ypaBHeHHi: 


0a 


ae = Dog ae der ar Y pra 
q r 
Ob 


ea . 
Os, Fay > es (2S sap Bi Dps lose = bas Yspr)s 
Ss 


0/Osq OOosHataeT NpoOMsBoAHyio TO HallpaBJeHHIO BjOJb BeKTOpa 
i ij ae ys 
0 | OSq == FOO Xs Dye aa Dap = 0, nae = Kpi, jAg Ae Goes — Rijnt hp hg Ay Wee 


[lepppe yculoBud UHTerpupyeMocTH STO CHCTeMbI ypaBHCHHH OTHOCHTEJIbHO 


bog MPHBOAATCA K BHA ‘ 
alg 


a DQ == (>): 
i (abcd) == > ng T (abe) 0, 
Wee p>4q 
PQ oP Yael > ky Spek SL NG Nees 
T(abed) = %a Vobea + % Vaged =f Se Tabgd rae 82 Vabeg a} pbcd 
7] eH CURE T 
we OR edie Sel anzd °d Tanep? 

rye osHadaeT, YTO PaBeHCTBO BbINHCaHO C TOUHOCTbIO JO aU THBHBL 
WIEHOB, COLEPKAWLUX Ap, Tzij_ = Cr Trijn: ByyemM lpeqmouaratb B LabHeli 


OPTOrOHaJbHbI penep Aq BbIOpaHHBIM TaK, YTO @, =@, @; = — ey = 


BEiteKaeT ¥,,,,=— 0 (3,7 = 1,2,...,n). Jlamee 13 HHBapMaHTHOCTH @q Mp 
lipecO6pas0BaHHAX H3 FpynMbl ABHKeHHH CJlefyer 
by,.=0, dz 


pi age (8.5 =, Ay maya Iho, Op. ag )n 


HerpyqHo Jloka3aTb Teflepb, 4YTO COCTAaBJIAIOUNHe TeEH3O0Pa KPHBH3HbI BU] 
‘iagize TAC % % = 3, 4,...,7, %~O,, PABHbI HYJIO: eCAH Vieja 
ypaBHeHHua (ixsfa,) ph kR=3,4,...,M pa3spelIMMbl OTHOCHTebHO fn — 
BOMHYHH Dg,0,, Dasa +++ Oana, YAMTbIBAA 93TO H(5), MbI NOyYMM AA 
rpynny ©, nopayka r<cn(n+1)/2—2n+ 4, uro neBosmoxuo. M3 yp 
HeHHH (la s2a,4), (logege,) H ypaBHeHHH (la,a,x,), (logxsx;) (g > 5) cen) 
COOTBETCTBEHHO Jj, 04.0, = 9» Viaase, 

Vrak, Bo3MOxKHbIMH HEHYJEBbIMH COCTABIAIOUNLMMH Y,,.3 TEH30pa KPHBMSHB 
eCIH CpeqH HHeKcoB a, 8, y, 6 BCTpeyalOTCA MJaTHHCKHe HHJeKCbI, MOPy 
ObITh COCTaBAAIONMe ¥;, ;,,: OTH COCTaBJIAIOWIWe MpH (cbHKCHpOBaHHOM 0 


paBHbI [pyr Apyry (He SaBMcAT OT 3HaveHHH 7, j) H MpH NepemeHHoM ¢ 
UMeeM COOTHOWCHHE BUNA Y4q jn, = Tiagitg 


Qror akT cileqyeT MS TOrO, YTO COOTBETCTBYIOUIHE y,, ;, main” o6ue 
pl%p 


WatoT TeM CBOHCTBOM, TO MpOM3sBefeHHA 0ObIX n — 3 9THX PasHOCTeli paBH 
uy MO. Llanee US (H3%q%go%q), (Logmgag), (Xgeq%gO5), (Xg%q4%Xg%q), A TAKKE (LorgHgthp 
(Qeig%4%_), (2x,%4%q), (Hg%;%4%), G > 7, BBIBOJHM, 4TO Vaskousag = o>: Vale 

CieqoBaTevIbHO, BCe COCTAaBJIAOULue Tears (% B, y,6>3) paBHbl AYA 
Kpome, ObITb MOXKEeT, COCTABJIAIONLUX BUJa Yaseja,x,° Pha MOyyeHua anreOpat 
YeCKHX COOTHOMeCHHH, KOTOPbIM YJOBJeTBOPAIOT STH COCTaBJIAIOUIMe, paccmal 
puBaetca (1 — 3)X(n— 2) mMaTpwua A c 2eMeHTamH Fear i ptge 
(n — 4) X (a — 2) (n — 3)/2 Marpuua B, 9nemeHTHI KoTOpolt cocTraBuaioTca 
3JIEMeHTOB MaTpHubl A MO TakKOMy MIpaBHJy: U3 smemMeHTOB &-ro cTom6ua 6 
[-rO 9JI@MCHTa BbIUHTAaIOTCA COOTBETCTBYIONLHe 3JIeEMeCHTHI (1+ 1)-ro cron6 
6e3 k-ro semeHta. IIpousBeqenua su0Onix nm—3 92eMeHTOB, B3ATHIX A 
OMHOH WJ HECKOJIBKAX CTpoueK MaTpHubl A usH MaTpuubl B (paspemaere 
TakKKe YaCTh MHOXKUTeMeH HaOv“paTb us A, pyrylo uacTb us 8B), papel 
Hy No. Orciofla culeyeT, TO S/IeMeHTbI MaTpHub! A paBHbl Hym0 Hu, Taki 
oOpa3om, Bce Tepes 0. 

4. Bpidepem Telepb B mpocrpauctTBe V,, cucremy KOOpyMHaT TakHM o6pa3om 
uToObl B HeKOTOpoH TouKke M kKacaTe/IbHbIe BEKTOPbI K KOOPMHATHBIM JMHAA 
coBlajaJId C BeKTOpaMH Aq penlepa. B 9Toi TouKe, cueqoBaTembHO, h% = Og 
Baa = &a Sap =9 (AO) HM U3 MpembIyMero BEIBOAMM, 4TO TeH3OP Ca 
KOHOPMHOH KPHBHSHbI paBeH Hywo, Tak Kak Touka M lipocrpaucrsa Mp 
M3BOJIbHa, TO V, KOH(OPMHO eBKJIM OBO. ITH MpocTpancTBa, KaK MBI MOKa3saudl 
BbIIMe, HMCIOT HyJIeBylO CKaJIAPHy!O KpMBHSHy UW Rij = edjdj (¢ = +1, n> 
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|PpOcTpaHcTBa C TaKOlt TeH3OpHOH XapakTepHCTHKOM ABIAIOTCA CyOMpoeKTHB- 
PIMH MpocTpancTBaMH HCKJOUHTeIbHOrO Culyyan. J,evicTBUT@IbHO, Cy6npoeK- 
IBHBIC IIPOCTPaHCTBa HCKJNOUMTeJbHOrO Curyyad (pH N > 3) xapakTepusytorcs 
ABEHCTBOM HyJO (TOAKECTBEHHO) TeH3Opa KOH*OPMHOM KPHBU3HBI, mpuyem 
PH30p KOH(OpMHOCTH Sij = suju; (¢ = +1), rae uj — HeEKOTOpBIM U30TPONHbIit - 
*KTOP; JIMHCHHbIM SJIEMeCHT STHX IpOCcTpancTB MpHBOAUTCH K BH *: 


ds® = @ (x!) [2dx!dx? + e.dx®* + ext +e, >. + e, dxn*l, (6) 


qe o(x')—MponsBombHaa JBaxyE yudpepenuupyemaa sHakonocTosHHaA 
Wukuusd. V, Cc MMHelHbIM 91eMeHTOM (6) JoMycKaloT MOJIHy!O UHTPaH3HTHBHYy1O 
pynny &, nopayka r=n(n—1)/2 wan nomnyw TpansntuBnyo rpynny G, 
Spayka r=n(n—1)/2+1 cmorpax no Tomy, 3aBHCHT MM He 3aBHCHT 
BapHanT D or nepemenuoli x'. CymjectByeT TpH HM TOJIbKO TpH THNA Hen0- 
DOHBIX Mpocrpancts Karana wckJIOUNTebHOrO cayyan, jOMycKaloulHx 
QWIHbIE TPyNMbl WBYKeHHH NopsyKka n(n — 1)/2-+ 1, coorBercTBeHHo cryyaaM 
(x1) = e-24 arctg (1 + x1?)1, @ (x!) = 2", (x!) = (x1)***, mpnuem nepBbiit 
-TpeTHi THIbI COmepxaT CyWeCTBeHHY!O NOCTOAHHY!O Q, %, COOTBETCTBEHHO; 
aveHHAM TMOCTOAHHBIX a = — Il, = 0 COOTBeTCTBYIOT CHMMeTpHyeckHe 
pocTpanctBa. CoOupaad pe3syibTaTbl, MOyYeHHbIe B MPWBeeHHBIX BBbIILIe 
ACCY2KJCHHAX, MbI IPHXOJHM K CJI€JYIOUIMM BbIBOJaM. 

Teopema 1. He cytuecmeyem pumanoésoix npocmpaxucme V,, OonycKaro- 
UX MpaHsUuMUBHole UAL UNMpaN3suMUsHole NoAHole epynnol OeunceHuti G,, 
lOpsxOoK fr KOMOpwIX yOOBAemBopHEM, COOMBeMCMBeHHO, Hepaeencmeam 


(a1) (pen) es Sr nin = 1) 92 £1; 
CIN G ey DEE 9 eee tear? 


Teopema 2. II pocmpancmea emopoti aakyNapHocmu, m.e. npocmpan- 
mea, OonycKarwuue noanyro uNmpansumuenyio epynny G, (r= n(n — 1)/2) 
AU noAHyto mpan3sumuenyto epynny B, (r=n(n—1)/2+ 1), seastomca 
yOnpoekmuenoimu npocmpancmeamu KaeaHa OCHO6HO2O U UCKAIOUUMeABHOZO 
qunoée, u oOpamuHo. 

 Teopema 3. I] pocmpaxcmea emopoti aakyHaprxocmu mozda u moAbKo 
toed donyckaiom epynny 8, nopsdKa r = n(n—1)/2+ 1, ecau 6 hopmyaax 
*) uau (1) uxeapuanm D  seasemca nocmosHHolMm. 

— Teopema 4. Makcumaaonolli nopadok epynn OeusceHnuti HeKonqopmHo 
6KAUOOELIX Npocmpancme V, pager mono (n -—1)(n—2)/2+4 3. 

- OTM BBIBOJbI MWOKa3biBaloT, 4TO CyOMpoeKTHBHbIe MpocrpancTBa Karana 
(BJIAIOTCA HEMOCPeACTBEHHO TIPefIIIeCTBYIOULHMH B CMbICJI€ MOBHXXHOCTH kK 
[pOCTPpaHCTBaM TOCTOAHHOH KPHBH3HbI, HW Ooslee— OHM coBmlayaloT C Npocr- 
YAHCTBAMH BTOPOH JlakKyHapHOCTH. 


IleH3eHCKHH CesIbCKOX03AHCTBeEHHbI Ilocrymuso 
MHCTHTYT 20 IV 1956 


WHMTHUPOBAHHAS JIATEPATYPA 


14. Tl. Eropos, JAH, 66, Ne 5 (1949), 7 H.W. Eropos, Yen, marem. nayk, 
;, 182 (1953). % B. ®. Karan, Tp. Cemunapa no BeKTOpH. H TeH3OpH. aHaJusy, 1 (1933). 
Jl. 9%3eHrap ArT, Pumanosa reomerpua, 1948. ° II. K. Pamesekun, Tp. Cemu- 
lapa TIO BEKTOPH. H TeH3OpH. avasmusy, 1 (1933). ® B.®. Karan, Tam xe, 2. 7 JI. A. I u- 
.oKoB, M33. Ou3.-matem, o6m., 7, cep. 3 (1934—1935). 


* Orn LoKasaTespcTBa JIA UCKOUNTeMbHOTO CJyYaH CYOMpOeKTHBHBIX MpOCTpaHcTs, 
aK coooiHs apTopy mpod. II. K. Pamesckuii, Heqapno nposegenbt B. A. AHKOBBIM. 
* ge 0, ase— 2. 
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Jloxxaym Akawemun nayr CCCP 


% 1956. Tom 114, Ne 2 


MATEMATHKA 


b. H. KOPEHBJIFOM 


OBOBLUEHHE TAYBEPOBOM TEOPEMbI BHHEPA H CIIEKTP 
BbICTPO PACTYIIMX ®YHKUAM 


(II pedcmaszexo axademukom H. H. Bozoamboeum 2 VII 1956) 


1°. PaccmoTpuM KOMIJIeKCHOe 6aHaXOBO IIPOCTpaHCTBO H3MePHMBIX cbynkunit 
f (x) (— «0 << ¥ <0) C HOpMOH 
HFl= §1F@) let dx <00, (1) 


—o 


rye %>0 duKcuposano. Bygem o6osHayaTb 9To mpocrpaHcTBo L (— oo, 00; a), 
Ecam Bpectu B L(— oo, oo; «) onepallvio CBepTbIBaHHA B Kav¥eCTBe yMHOKe- 
HHA 3JIeMeHTOB, TO L (— oo, 00; «) CTAHOBHTCA KOMMYTATHBHbIM HOPMHPOBaH- 
HbIM KOJIbIOM (6e3 efHHUUbI). Ilycrb I%— HeKoTOpoe MHOKeCTBO 9JIEMCHTOB 
3TOro Kouba. Bylem o603HayaTb yepes J gp Uea, NOpO*RKaeMbl MHOXKeCTBOM 
Im. Jlerko BugeTb, 4To Jyp eCTb HavMeHbIUee 3aMKHYTOe MOAMNPOCTpaHcrTBoO ~ 
L (— ©, 00; &), HHBapHaHTHOe OTHOCHTCJIbHO ONepalluH CABHra f, (x) = f (x—t) 
(— 00 <t< 00) H CoOfepxatlee Bce aIeMeHTbI f (x) EM. 

Teopema 1. Jaa moeo umo6or udeaa Iyp coenadaa co ecem npocmpan- 
cmeom L(—oo, 00; «), NeoOxoduUmO uU OoCMamo4HO ebINOAKeEHUA CAeOYIOLWUX 
ycaoeutt: 

1) He cywecmeyem Hu oOKOt mouku KomnaeKcHott noaocol \Imz|<«, 8 
Komopou oObpaiwjaaucb Obl 6 KYA’ NpeoOpasoeanun Py poe 


F(2) = | fe dx (2) 
ecex dbynkyutt f (x) EM. _ | 
2) O6o3Ha1UM 
aa Way |i 12 %. Face lal 
()=Tim BE@!, .-() — fim MEO, 


BE f-Co. e bce oo On 


TOR) = sup 7" (Ff); 7 OR) = sup 7 (f) *. 
FEM FEM 


To2da doascHo Gono ¥* (MN) =~ (IM) = 0. 

p B caywaec, CCAau ycaoeue 1) ébiInCOAKAemMcA, HO xomA Obl OOHO us 4“UCer 
Y(), (OM) ompuyameaono, udean I m cocmoum us ecex qgynKkyull 
[ (x) € L (— 00, 00; «), yoosremeoparowux ycaoeusm T(iD<71' 0) 7 )<7 Ce 

Sameuann sa. a) 3 270i Teopembl BbITeKaeT, UTO B KOMbUe L (— ©, 00; a) 
HMEIOTCA [Be CHCTEMbI BJIOKCHHBIX [pyr B Apyra 3aMKHYTBIX HeamoB {Jy} H 
{ly} (— 00 < ¥ < 0); I; cocrouT u3 9y1eMeHTOB i (x), mk KOoTOpHIXx y* (f) <5 
I, —u3 aulementos f(x), Aaa KOTOpEIX 7 (f) <7. Takum o6pa3o0m, 93TH nAeadbi 


* Ouepuyuo, uncna y+(f) wy (f) Bcerga HenonomUTeTbHEI. 
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PakTePH3yIOTCH CKOpOcTbIO yOblBaHHA Mpeo6pasoBannit Dypbe F (x) coor- 
TCTBEHHO IPH X—>--0O WH X—>+- oo. MuTepecno oTMeTYTb, ITO KOMBO 
MMMpyeMbIx (pyHKuHit L (— oo, oo) MOAOOHbIX HeaIOB He UMeer. 
6) Kaaccuyeckyto TayGeposy Teopemy Buuepa (+) qua Konya L (— co, 00) 
%KHO PaCCMaTPUBATb Kak lipejesbHbIH Cryyall TeopembI |, CooTBeTCTBYIOILHit 
= 0. UIpu stom nonoca |Imz| <a B ycnosun 1) npespamaerca B yelicrBH- 
MbHYIO OCb —CO< X< oo, a ycuoBHe 2) CTaHOBHTCA M3JIHIWHEM. 
JloKa3aTeIbcTBO TeopeMbI | He MOxeT ObITh 3eCb NIpHBeyeHO BeMeACTBHE 
PPOMO3AKOCTH. OTMeTHM, OjHaKO, YTO OHO CYIleCTBeHHO onMpaeTen Ha 
Obl TEOpHN (PyHKUMH KOMMMeKCHOrO HepeMeHHoro HW HCHOmb3yer ynomMa- 
Ty!o Teopemy Buuepa. 

2°. Teopema | BMecre c pe3ysbTaTaMu Hauleil samerKu (2) no3BomAer 
CMpocTpaHuTb TeopHio TayOepoBblx Teopem Kapamata — Buuepa ua cbyHKHH 
eperyapHoro» pocra. He crpemsicb 3yecb K MaKCHMaJIbHOl OOU\HOCTH, MBI 
MBeJleM B KaveCTBe IIPHMepa JIMUIb CeqyIoulee MpesoOr*Ke Hue. 

Teopema 2. Jlycmo gyxxyua k(x) (O<x< 00) neompuyameasona, 
COAMMHO HenpepoleHa U YOoeAemsopseM YCAOCBUAM: 

1) k(O) >0, k(x) =0(x*) (x00), ede «—NeKOMOpoe noaoscUMeAbHOE 
CAO. 


2) (1 k(x) (1 x2) dx < co. 


0 
3) @yxkyua K (z) = \R’ (x)x— dx ne umeem Hyreti 6 noaoceO<Imz <a 
0 


In| K (@ + ai / 2) | 4) 


TX | 


4) lim : 
|x|> co é 

Ilycmo, Oaaee, o(x) u v(x) (O<x* < co) — Neompuyamearonole HeYy6vieato- 

ue dbynkyuu, o(0)= (0) =0, npuwem dynKyua o(x) Anan Oocmamouno 


ABIX X U Y>xX YyOoBAemeopseEM YCAoéeUIO oe & an . 
Toeda us 
a t e t | 
[e(=)de~ le (Ze) 00) 
0 0 
edyem 


9 (x) ~ 9 (x) (4 ov). 


Ileppaa cneuvambHad TeopeMa Takoro THIa (Ia MpeobpasoBaHuA CTHJI- 
eca) 6bIula ycraHopsena M. B. Kesrypriem (°,*), Jaa untrerpanos Jlanmaca 
yo6HaA TeopeMa OblJia OKa3aHa aBTOPoM (°). 

Teopema 2 Jlerko JOKa3bIBaeTCA C TOMOLIbIO TeOpeMbI | HM pesyJbTATOB 
MeTKH (?). ‘. : 5 

3°. Tlocme JonOMHUTeIbHOrO uCCe_OBAaHNA CTpyKTypbl ueaoB Jy u ly 
mbpia L(—oo,oo; «) u3 Teopempt | c momoUlbIo OOmMX cooOpaxKeHuH 
OpHH OaHaXxOBbIX MpOCTpaHCTB BBIBOJMTCA Teopema Tuna Bépwmura jus 
CTpO pacTyWHx (PyHKUMH. 

Ilyers M(—oo, 00;«) O6o3HayaeT MpocTpaHCTBO H3MepHMbIX (pyHKUHH 
x) (— © <_x%¥ <0) C HOpMOn 

lg | = vrai max {e-*"*! g (x) |} <0. (3) 
ax 00 
TKO BHJeTb, UTO MpocrpanctBo M (— oo, oo; %) ABJIAe€TCA COMPAKCHHBIM K 
—0o,0o; a), HW OOMMH BUA wuHelinoro (byHkiHoHala B L(— od, 0; «) 
qaeTca (opmMy oli 


e()= | eid (gi) EM (oe, 0; a). (4 


Gi.0k —oo 


Teopema 3., Jycme g(x) — HeKomopolli HenYyAesou aAemeHM Npocmpan- 
cmea M(— oo, 00; «). O6osnauum uepes Jz MUHUMAAbHOe CAAOO 3aMKHYyMoe * 
nodnpocmpancmeo M (— 70, 00; «), uneapuanmHoe omHOCUMeAbHO onepayuL 
cdsuea ge(x)=eg(x— 17) (-w<t< om) u codepmawee g(x). Toeda Je 
codepocum no Kpaiineli mepe odny dyHKyuro euda : 


eae (| Ima 


<4), 
uAU 

, 1 20X0\ ° 

C Hk {oe > 


™ 


uAU 


ul eal 2a.xi 

eee bpp! 
(py UW tee BCLUECMECHHOL). } 
Dra TeopeMa MO3BOJIAeT ECTECTBEHHbIM OOPa30M BBECTH TOHATHeE cnekTpa 
WIA MWpOW3BOJbHOK tyHKuHH g(x) 6M (— oo, ~; a). 
Onpegeaeuue. ByyemM HaspipaTb MHOKeCTBa uncem {A}, {i}, {Po} 
COOTBETCTBEHHO TAPMOHH¥YeECKHM, TpaBbIM HerapMOHHYECKUM 
HW Je@BbIM HerapMOHHYeCCKHM CHeKTpPaMH FaHHOH MYHKUAH 
g(x) €M (— ~, ~w; @). 
EcrecTBeHHO MOcTaBHTb BOMIpoc 06 aHawJHTHYeCKOH XapakTepHCTHKe KJ1ac- 
COB (yHKuUHH g(x), HMeIOWIMxX JaHHbIH cneKTp. Cieyyioulve Be TeOpeMbE 
ABAAIOTCA IPOCTeHUIMMH pesyJIbTaTaMH B 3TOM HalipaBJieHHH. 
Teopema 4. Ecau nycmolt 06a HeeapmoHuueckux cnexkmpa qyHKyuu 

g (x) &€ M(— oc, 0; «), @ ee eapmonuuecKuli CheKmp Cocmoum U3 COHOL MO“KU 
ho, 2encawett eHympu noaocot |lm)|< a, mo g(x) umeem Bud 


Bt) = P(xpe Po", 


ede P (x) — mnoeounen. 

Teopema 5. Ecau nycmot o6a HeeapmoHuueckux cnhekmpa qgyHKyUuu 
g(x) & M(— oo, 3%), a ee eapmonuuecKull CheKmp pacnoaozceH 6 KOHe4HO 
4acmu KomNAeKCHOtL nonocel \Imh|<«, mo g(x) cuenadaem (Cc mouKocmerH OO 
3HaYeHUU Ha mHOINeCMee Mepbl HYAb) C HeKOMOpo Yeaot GgynKyueli g (Zz) 
Muna HE BdlLLLE IKCNOHEHYUAALHOLO. 


KueBcKHH HH2KCHEPHO-CTPOHTeJIbHbIH Tloctynusto 
HHCTHTYT 20 II 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1N. Wiener, Ann. of Math., 33, 1 (1932). 2B. WU. Kopeu6.a10M, JAH, 88, 
No 5, 745 (1953). * M.B. Kea apm, JAH, 77 Nel (1951). *M.B. Keagum, Tp. @ 
Mateo. uuct. uM. B. A. Crexiopa AH CCCP, 38, 77 (1951). 5° B.W. Kopeu6 a0, JAH, 
104, Ne 2, 173 (1955). ; 


* B cmbicue TONOOrHH, onpewennemoli cna6ol cxo,uMOCTBIO PyHkunMOHaNos g(f). 
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Hornayn Akagemuu nayr CCCP 
1956. Tom 411, Ne2 


MATEMATHKA 


M. A. KPACHOCEJIbCKHH 


IPHMEHEHHH METOAOB HEJIMHEHHOFO ®YHKLLMOHAJIBHOrO 
WIH3A B HEKOTOPbBIX 3AHA4UAX O TTEPHOJMYUECKHX PEWIEHHAX 
YPABHEHHHM HEJIMHEHHOW MEXAHHKU 


| (ITpedcmaeaexo axademuxom H. H. Boeoatwdoeem I VI 1956) 


<axKjol cucTemMe OObIKHOBeHHbIX JNPPepeHUMabHbIX YypPaBHeHHit MO*KHO 
\CTABHTb TaAKCe ypaBHeHHe C BMOJHE HEMPepbIBHbIM ONepaTopom, jelicTBy1o- 
[ B HEKOTOPOM (PyYHKUMOHAJIbHOM MIpOCcTpaHcTBe, 4YTO PeuIeHHA STOO ypaBHe- 
WM TOJbKO OHH OYJYT OMpejerATh NepHOAMYecKHe peuIeHHsA CHCTeMBI. OYTO 
30JIACT IIPHBJI€KaTb H3BeCTHbIe H Pa3sBHTble B NOCeAHHe TOjbl METOJbI HeJIH- 
HOrO aHaJIv3a K HCCIEOBaHHIO pHa 3ayau HeJIMHeEHHOH MeXaHHKH. Peub 
[, HallpHMep, O CIE VIOMNNX 3aauax: CyHleCTBOBaHHe MepHouyecKHXx perie- 
yY ABTOHOMHBIX HIM HEABTOHOMHBIX CHCTeM, eHHCTBCHHOCTb HJIM HeeCHHCT- 
HOCTb M€pHOJMYeCKHX PeWIeCHHH, H3y4YeHHe 3aBHCHMOCTH 3THX PelWeHHH OT 
AWLHX B TpaBble 4aCTH. MapaMeTpOB, NOCTpoeHve aMMJIHTYAHbIX KPHBBbIX, 
neOoBaHHe H paspaOoTKa HEKOTOPHIX IpHOJHXKeHHBIX METOJIOB H Jip. 
Yka3bIBaeMble B HaCTOAULeH cTaTbe :akTbl NOJyYeHb! MeTOJaMH CyHKIWLHO- 
bHOrO aHaJIH3a. BO3MO%KHO, HX MOXKHO MOJYYHTb HW pH MOMOMH J pyrux co- 
axKeHHH. 

1. Ilyctb paccMaTpHBaetTca cHCTeMa 


Xi = Fills X45 +" > Xn) J (i= 1h. , Mt), 


fi; NepHoguynp mo ¢t (c nepHoyom 2x). Ilepnoguyeckue pellenua 9TOH 
reMbI H TOJIbKO OHH, KaK HETPYJHO BHJeTb, OyAYT peluleHHAMH, HallpHMep, 
TeMbl HHTerpaJbHO-(PyHKUMOHAJIbHbIX ypaBHeHHli 


Qc 


x;(t) = x: (0) — | TGS), Coe ae tem PS Pre ym); 
t 


(1) 
x; (t) = x; (21 A) +) fis CS eee Lee iets Th) 


“IO mM 3ecb MoxeT ObITb paBHO 0,1,..., 7. 
Oco6o0 yOOHbI AIX PpacCMOTpeHHA CHCTeMbI BuJa 
eee (bas oe sp Xpt Xyinin oss Xp) == 0 CED Veena (2) 


OT HUX MOXKHO NepeliTu K cucTeMe HHTerpo-AuppepenunaJIbHbIX ypaBHeHH Hi 
“a3 . e 

t) = \ K, (t, s) (a,x, (S) + &, 18, %, (S)s «++» Xq (S)» %, (8), «+ %, (8) 4s, (3) 
0 


K; (t, s) — pyHkuuu puna onepaTopoB Ca pH PpaHHuHbIX YCOBHAX 
=x (2x); x(0) =x(2n). Uacro yyo6Ha sameHa x; — %;x; = Uj, TaK kak 
1KUMH U;(¢t) OMpeeAIOTCAH U3 CHCTeMbI HHTerpaJIbHbIX ypaBHeHHi. 
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Cuctempr (1), (3) u apyrve aHanorM4Hbie CHCTeMbI yqOOHO paccmaTpH 
B pa3JIMUHBIX MpOCTpaHcTBax BeKTOp-*byHKIwi (HaNmpHMep, C HeMpepbIBH 
WIM CYMMUpyeMbIMH G KBagpaTOM KOMNOHeHTaMH). HemMHelHble onepatT 
onpeleAeMble IpaBbIMH YaCTAMH, OKaSbIBalOTCH OObIYHO BMOMHE HEIPepsI 
HbIMH, Aubepenuupyempmu. B pxye culysaeB STH HeJIMHEHHBIC omeparop 
VMeIOT HHBapHaHTHble NOAMpOcTpaHcTBa — pacCMOTpeHve ypaBHeHHH B Tak 
MOMMPOCTpaHCTBax, ECTECTBEHHO, MO3BOJIACT LOKa3bIBAaTb Oosee TOHKHe YTBepy 
JeHuA. 

B caydae aBTOHOMHOL CHCTeMbI HY2KHO I1pousBecTH 3amMeny t= T7/2r MW UCKal 
y CHCTeMbI C HOBOIi He3aBHCHMOl NepemMeHHOH pemienusa c nepHoyom 2x. IIpas 
yacTH OMepaTOpHbIX ypaBHeHHit B 3TOM Culy4ae OyyT 3aBUCeTb OT NapaMeT 
T —nHeu3BecTHOrO MepHoya NepuoyuyecKHxX pelweHHH. 

2. JlocraTouHble YCIOBHA CYUIECTBOBaHHA NMepHOAMYeCKHX peleHHH MOP} 
6bITh NOJyYeHbI IPH NOMOULH pasJIMYHbIX IPHHUMNOB HENOABHXKHOK TOUKH. 

Hmxe paccmaTpuBaroTca cucTempl (2), B KOTOpbIX (PYHKUMM Q; HeMpepbIBE 
H nepHogquunp mo ¢ (c mepHoyom 2x). Hag; B pxaye cayuaes OyJeT HaoxKeH 
orpanHuenve 


Sd) xigi (t, Ene ORE AS Yars+ +9 Yn) <a Dix 4 b Syke, 


i=0 1 t= 


re a, 6, c, y — HeKoTOpple 4uca, mpHyem O<y<2. 

Teopema 1. ITycmb ébinoaneno ycaosue (4), npuwema<0. Toeda cuc 
(2) umeem no Kpatineti mepe OOHO nepuoduuecKoe petwenue. 

Bowlee CHJIbHbIe TEOPeMb! CIPaBeVJIMBbI, CCIM (PYHKUMH Q; HEYETHHI MO HeKO 
TOpbIM TepemMeHHbIM. II[pHBeyem mpHMep. 

Teopema 2. Ilycmo dynkuyuu g; yooeaemeopstom yYcAoeuto 


gi(—t, X56 « § — Xn Yis ves Yn) = 
=— g(t, L515 COCR Kies ns al 
uAU YCAOBUTO 
gi(x +t, = Nifotenste ny ON Sata ial ety — Yn) = 
ar Oy GEs iXiy 22d 5, Kay Sig ee ee 


Toeda Onn cyuecméeoeaHust no Kpatineti mepe COHO20 nepuodudecKOeo peLuweHus 
y cucmemol (2) OocmamouHo, umobet BoiINOAKAAOCe ycaogue (4), 6 KOMopom a<I 
_ 38. B psaye cnyyaep cucTeMa HMeeT OYeBHAHOe MepHomMyecKoe pemieHHe (Ha 
IpHMep, CTallMoHapHyt0 TOUKY). BosuuKaeT BOMpOc O CyMeCTBOBaHHM JpyrHux 
nepHomMyecKkHX pelleHHH. Syecb MpHMeHHM cseqyroulH MeToy. Bursucasercs 
asireOpanueckoe YHCIO BCeX NepHOAMYeCKHX PeWleHHit H MHeKc UsBeCTHOFO Pe 
meHHa (B cMbicuie Jlepen — Ilayyepa (1, *)); ecnu OHM pasmMUHBI, To cymecTByel 
TIEpHOMYeCKOe PelieHHe, OTHYHOe OT OYeBHHOrO. 

Tia us6exaHus rpOMo3y_KOH (POpMyJIMpOBKH OrpaHMdHMcs TpHMepom coor 
BeTCTBYIOWNEerO YTBEPKNCHMA AIA CHCTeMBI (2) c OMHOM CTeMeHbiIo cBOOOABI: N=1. 

Teopema 3. Ilycmoe qynxkyuna g(t, x,y) ydoeaemeopsem ycaceurto (5) 
u ycaoeurio (4), 6 Komopom a<_1. ITycme npu maaoix - x, y. Cyusecmeyrom 
Henpepolenbie npouseodnele g(t, x, y), gy (t, x,y). HHycmo git, 0, 0)=9, 
g(t,.0, 0) == Ban g,(t, 0,0) =0. Toeda dna cywecmeoeaHusn omauxHoeo om 


Hy Aeeoed NepuodurecKoeo peulenun Y ypaéeHeHtua x +, g (t, x, x) = 0 docm@ 
MOUHO, UMOOdL LUCA B NPUNAOAeICANO COHOMY UZ UNMepeaaoe (4n?—4n -+- 1,An?). 
Ca Dee ox 
OrmeTuM, 4TO yTBepxKeHuA Tua Teopem 1—3 MoryT OpiTh ycTaHOBJeHBI A 
BapHallHOHHBIMH MeToyaMH ((*), ru. 6), ecu PYHKNMH Q; He 3aBUCAT OT NpOUsBO- 
HbIX H ABJIAIOTCH COOTBETCTBYIONLUMH YACTHBIMH MPOHSBOLHLIMH HEKOTOPOH (yHK- 
aie OGL, 850) 42D) Sar 9 
4, Baxknylo pOsb urpalor 3aaqv, B KOTOPHIX MpaBble uacTH ypaBHeHun 
3aBMCAT OT MaJIbIX MapamerTpos. B sToM cyyyae (cM., Haupumep, (3, 4)) pacemat> 
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aloT BHavasle Tak HaSbIBaeMYy10 MOpOr*K Aaloullyi0 CHCTeMY, B KOTOPyto Hlepexo - 
OCHOBHAA CHCTEMA, CCJIM MaJIbIe TapaMeTpbI NOMOKUTS paBHpIMH HyO. JA 
OmaloujeH CHCTeMbI MULYT MepHoyMyeckne peweHusa, 3aTem MULyT OnH3KHe 
HM NepHouecKkue pellleHHA OCHOBHOH CucTeMbI. OnMcaHHas CxeMa B TepMH- 
_OepaTOpHbIX ypaBHeHHli IpHBOANT K ceyromleli 3ayaue. 
Paccmatpupaerca onepatop Ag+ Bg, <), rae B(,0)=0. Ussectua COBOKYyII- 
Th H€MO{BHXKHBIX TOYeK ONepaTopa Ag. HyxKHO HaliTH HeMOJBYKHbIe TOUKH 
omepatTopa Ag+B(¢, <), nepexo_suue mpH c—>0 B,HenO_BHXxKHbIe TOUKH ome- 
opa Ag. B cmyuae aBTOHOMHBIX CucTeM OnepaToph Ag u B(o, ¢) 3aBUCAT TaKKe 
HeEH3BeCTHOrO TlepHoga T. 

[lepHoquyeckue pelmleHHa CHCTeM C MaJIbIM TapaMeTpoM, HaCKOJIbKO HaM 
€CTHO, OOBIHO MILYT B BU PasIHYHEIX PAXOB 0 CTeMeHsAM Mavoro Mapa- 
pa. STO COoTBeTCTBYyeT MeTOJaM NOCTPOeHHA TOYeK 9(¢), ABJIAIONLUXCA pelte- 
MH OllepaTopHoro ypaBHeHit o=Ag+B(9,¢) (OObYHO UMHTerpasbHOro), 
ue pAOB M0 CTefeHsM Napametpa. Take MeTOJbI Id HeMHHEMHbIX MHTer- 
‘bHBIX YPaBHeHH BUepBble pasBus, MoBuyMMOMy, A. V1. Hexpacos (°), 3arem 
-H. Hasapos (°) gp. 

B @yHKUHOHAIbHOM aHaJH3e H3BeCTHBI HW pyrve MeTOsbI (GaCTb H3 HUX H3- 
<eHa B (°)) MocTpoeHHa TOYeK ¢(s). Bce 3TH MeTOAbI 10 XOPOLUO H3BeECTHBIM Cxe- 
1 IIPHMeHHMBI K 3ajadaM O NepHOqH4eCKHX PelIeHHAX CHCTEM OObIKHOBeHHbIX 
ypepeHUHaJIbHBIX ypaBHeHuli. B yacTHOCTH, MOryT ObITb IIPHMCHEHbI MeTOIbI 
puu BeTBuieHHsa JianyHopa — [muyta (7°). Jina npH6amKeHHoro MocTpoe- 
[ M€pHOAMYeECKHX pelleHHit MOryT ObITb IIPHMeHEHDI HW pasJIMUHbIe BApHaHTEl 
yeH cxempl MeToya [anepKuua, H3n0%KeHHOH B (7). OrmeTuM, uTo meToy [a- 
KHHa K 3ajjaue O HeJIMHeHHBIX KONeOaHHAX yxKe Upumensasca A. V. Jlypbe 
\. Wi. Uexmapespm (?°), 

Ilepexoy oT onepatopa Ag k onepatopy Ag + B(g,e) IpHBOANT K HHTepecHEM, 
( HAM KaKeTCs, TOMONOrHyeckHM 3ajagam. Onepatoppr A, Kak TpaBuso, 
IOT MHOFOMepHbI€ KOHTHHYYMbI HelOJ[BHXKHBIX TOUeK. IIpuH Wepexojge kK one- 
opy A + B 9TH KOHTHHYYMBI «paccpilawTcA»— Mepexo_aT B HaOopbI H30NM- 
JAHHBIX HEMOBIKHBIX TOUeK (JIHHHA— B CJly4ae ABTOHOMHBIX cucTeM). Mccue- 
aAHHe STOO ABJICHHA MIPOCTO MPOBOUTCH MHWIb B NpPOCTeHMMX CyuaAx. 

5. YKaxKeM HEKOTOPbIe HeJIOKaJIbHble TEOPeMb! O CYLIECTBOBaHHU TMepHoyu- 
KHX pelIeHHH y CieluasIbHOro KsIaccCa ABTOHOMHBIX CHCTeM Bujla 


AG, WS Kaytee, %) = 00% Pe Tyaayyn): (7) 


ByflemM mpeqmouaratTb, YTO (PPyYHKUHH g, NOMOKUTeMbHBI MPH NOJOMRHTEb- 
x X; UH IOOLIX Xj, YAOBMETBOPAIOT YCOBHIO (5) HM yCOBHIO 


nN 
Dey Cae ole pp Dew 1, Ve) 
lim + __§—_———. = } . (8) 
Xj 0; Bxj> 00 5 a 
2 0 
eM MOJIb3OBaTbCA OOO3HAYEHHEM A;, = 5-8; (0, ..., 0) mM mpeqnomaraty, 
j 


) BCe YHCMa Ajj MOMOKUTEbHBI. 
Teopema 4. JIycmb nauboaowee nonorcumenbHoe xapakmepucmuvueckoe 


Ao mampuyel (a;j) paeHo 4° /T>. Toeda cucmema (7) umeem nepuoouie- 
e peuleHua co ecemu nepuodamu T u3 uxXmepeara (0, To). B ykasannom 
IMUHYYMe NepuodUdecKUX PelueHUutl ecMb PeleHUA CO CKOA Y2OOHO MAAbL- 
“ CKOAb Y20OHO OOALWUMUL AMNAUMYOGML, NPU amom Nepuodel cmpemsamcaA 
r,, e€CAl amnaumydvl paccmampueaemolx nepuodudecKkux peiuenui cmpe- 
NCH K HYAIO, U Nepuodol CmpemsamcA K HYAIO, eCAU amnaumydos Heoepanu- 
HO eo3pacmaiom. 

Teopema 4 jjoKasaHa MeTrojaMu TeOpHH OaHaXOBbIX IIpOCTpaHCcTB C KOHY- 
t (11). Cucrema (7) cBeyleHa K omepaTopHoMy YyPaBHeHHIo e=A(9,T), 
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B KOTOPOM BHOJHe HelpepbIBHLIM onepatop A OCTaBJIAeT HHBaPHaHTHBIM He 
KOTOPbIli KOHYC. ITO, NOsBOIAeT MPH CUKCHPOBAaHHbIXx T UpWMeHHTb 061 v 
Teopemb! ((?), rat. 5) O* CyUleCTBOBAHHH KOHTHHYYMOB HeHYJI€BbIxX PeuIeHHU 
y ypapHenun o=pUA (9, T) MPH pasMHUHbIX MOJOMKUTCBHBIX [. CBoHcrE 
oneparopa A B Hyse MpocTpaHCTBa NO3BOMAIOT OKa3aTb, TO u—>T,/T 
pu |, || 0. Hs (8) caeayer, To +0 npn |¢, | 0co. Tonosornueckas 
CTpykTypa MHOXKecTBa pellleHHii 9, MO3BONACT 3aKIIOUHTb, YTO HHTEPBal 
(0, T)/T) tomHocTbio 3allosmHeH TeMH 4, MPH KOTOPbIX CyIeCTBYIOT 9, 
Tlostomy cyllecrByeT pewienve H pH p= 1. [Apyrve yTBep2xxeHHA TeOPeMb 
WoKasbiparoTca 6e3 Tpyfa. : . 

K 6onee MpocTbIM yCJIOBHAM CYULECTBOBAHHA MepHOMYeCKHX PeuleHuu 
TIpHXOMM B Clydae CHCTeMbI 


K+ g (ty cr ye, =O Cale. sm): (9 


Teopema 5. Ilycme dyxkyuu g, HewemHoel no coBoKynHocmu nepemeH 
Hox U YOoReMBOopsIOIN HEpasencmey 


G, (Xys + =» Ky) eet %,,) (X38, 2 Os 


20e a >0. Toeda cucmema (9) umeem no Kpatineli mepe OONO nepuoduyecKor 

pewenue KascOott KONe4HOlL AmNAUMYOOL. J 
STO yrBepxeHHe NOyYeHO HeNOcpe/CTBeEHHbIM IIpPHMeHeHHeM TeopeM o€ 

onepaTopax C MOHOTOHHBIMH MMHOpaHtamu ((?), Tul. 5). 
OrMeTuM, 4YTO YTBePXKeCHUA, aHasIOrHUHbIe TeopemaM 4 u 5, MoryT ObITB 

NOJYYeHbI Mp MOMOMM ApPyrvx Wpeqioxwenul O COOCTBeHHEIX (YHKIMAX He 

JIMHEHHBIX ONepaTopoB (cM., HallpHMep, (7), ru. 4—6). 
6. Ecau 


TIpHBoqMMbIn NpHMep TecHO cBxA3aH c pe3sysbTatTamu V1. VW. Boposuya (1) 
Teopema 6. Ilycmb dyxkyuu g, HevemHol no coeoKynHocmu nepemeH- 


HolxX, yOoeaemeopsiom ycaoeuio (11) u Hnepasencmey Xx,g, (<,.3. +, 2 
npu |x;|+...+]|xXn|>>0. Toeda kaxcdomy r>0 coomeemcmeyem makoe pe 
weHue {x,(t),..., Xn(t)} cucmemot (9) c HeKomopoim nepuodom T, 4mo 
r 
TNA EP -% il mkt PRs ear, (12) 
9 1 
BoponexcKHh rocyapcTBeHHblii Ilocrynuso 
yYHHBepcuTer 31 V 1956 
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JToxnayqn Akayemun nays CCCP 
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MATEMATHKA 


Bb. P. JIABPYK 


HHAEKCE OJHOFO OMEPATOPA TPAHHYHOM 3AJJAUH JIS 
IMNTHYECKOM CHCTEMbI JIMHEMHbIX JH®dEPEHLMAJIbHbIX 
YPABHEHHH BTOPOrO NOPSAKA 


(IIpedcmasrzexo akadenuxom H. H. Bozoawboseim 28 VI 1956) 


‘lyctb xKosppuunents Aj;(x), A; (x), A(x) (i, j=1,..., 2) aucdepen- 
IbHOTO onepatTopa 


A(x )= > Ai (2) aoa + Ar) ge FAC) 
i=1 . 


i, j=1 


| 
AIOTCA KBaPaTHbIMH MaTPHWaMH TopsKa p, ONpeesIeHHbIMH HM Henpe- 
HO judpepeHunpyeMbIMH B HeKOTOpOH OOsacTH D ToWeK xX = (x,,..-, Xn), 
7) 
rBetcTBeHHo, ¢-+3,¢+2,t+1 paz (t>1). Tun onepatropa A (x, a) 
(MOMaraeTCA 3JIIHINTHYCCKHM: JIA BCAKOH HeHYyJIeBOH eHCTBHTesbHOH 


7 
fae —= (%,,...,%) HM xED det yi Aj; (x) aja; 40. Ilyers V— ppmyx- 
i c=2 
oOsacTb, JexKallax B D BMmecte co cBoel . (tf + 2)-KpaTHo raqKon rpa- 
eli S. Kpome Toro paccmaTpuBaetca JudPepeHuvalbubi onepaTop 


Bly S)= VBS + BW) 


ya) 5 
i=1 


osddunnentamu B;(y), B(y) (i =1,...,n), kKBaqpaTHbIMH MaTpHlamMH 
AKa p, OMpeyeseHHbIMH MH HeNpepbiBHO AUdPepenuMpyeMbIMH BOMb S, 
nh 


BeTCTBeHHO, ft + 1, ¢t pa3; deny, Bea (ose 0 Wes); 74) — Oy) 
i=1 
yn (y)) — equnwunniii BeKTOp BHyTpeHHelt HopMasu K S. He orpannunpaa 


HOCTH, TipequOuaraeTcH, UTO Ha S 


>) Bi uly) = > Au) Y) 7). 


i=1 i,j=1 


0 0 
} JlaJIbHeHIWeM paccMaTpHBaeTcA onepaTop (4 (x, =), Bly, <)), co- 


JleHHbIH U3 ByX JuddepenuuasbuBIx onepatopos A (x, a)? Biy, =) 


HMCHACMBIM B MaTpHUaM w(x) BbICOTBI Pp, HellpepbIBHbIM BV U S, [Barb 
epbIBHO juddepenuupyembm B V, oe KOTOPHIX CylWeCTByeT PaBHOMep- 


0 
OTHOCHTeIbHO YES rpexeu a y B; Cres a ue pH CTpeMJieHHH TOUKH 


i=1 
—K TOUKe Y NO HOpMaJIH Y on er TIpHMeHeHHA 9TOrO OMepaTopa 
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K u(x) sannesinaeres Tak: (A(x, 5) ¥ ug B(y, )e (x)) . Paccmarpy 


a 


Eat ) 0 J 
BaeTCA TakKe COOTBETCTBYIONaA olepaTopy (A (x, x) pes: (y, al rpaHy 
Hanh 3ajlada 


A (x, | u(x) =F (x) (x€V), 
0 
li ames = 3S); 
lim B(y 5) u(x) ity) (y€S) 


rye F (x) —-saqannpili Bp V yygopnersopsiomjui ycuosuio Tenmpyepa crosée 
a f(y) —3aqaHHbIi HenpepbiBHbi ua S cron6ell. 


* * 0 
B (*) yKa3aHo nocrpoeuHe oneparopa (4 (x, =), B @ =) COTIP s2XKel 
) 
HOrO K paccMaTpuBaeMomy onepaTopy (A & =) ; B(y, =) : 
VMuyeKcom onmepatopa (A (x, x) Bly, =) Ha3bIBae€TCHA PaSHOCTb MER] 


Ox 
YHCJIOM JIMHCHHO He8aBHCHMBIX peWIeHHH rpaHHyHOH 3ayaun 


A( =) u(x) =0 (x EV), 


" 0 3 
lim B(y, gz)e(x)=0 (YES) (I 
Y YHCJIOM JIMHeEHHO He3aBHCHMbIX pelenuit 3afauHu 
A* (x, 5) 0(x) =0 (x EV), 
: % 0 5 
lim B (y, <\0 (x) = 0. Ages), (I 
x>y Z 


Cneays upuemy, yKasanHomy S31. bB. Jlonatuucxum B (?), u noudb3ysc 
OHHM Pe€3yJIbTaTOM, TOJIYYCHHBIM B (?), MOXKHO OKa3aTb TeOpeMy: , 
Teopema 1. Cywecmeyem u npumom eduxncmeennan mampuya TY (x, 2) 
obaadarwan ecemu ceolicmeamu HopmMaaonoti myHOamenmaroHoll mampuyo 


npu x =2 A(x, $2.) P (x, 2) =0, At (x, £)T* (2, x) =0 “ie 
Pe, 2) 01, : 


|x—z 


I'(x,z)=O(|lg|x—z|[+1) npu n= 2; 


aa npu n> 3; 


Jan 106020, yOosremeopsiowjeeo ycaosuio Teaodepa 6 V, cmoabya F (x 
BolCombL P 


a : : 

A(x, g)\P2)F@de=F(x), A(x, 2)( ren F@dze=F(x) (EV) 
i. V » 

u, Kpome mozo, caedyrolumumu céeoticmeamu: 


” lim B(y, =) {VP 2) F (2)dz + \ T(x, 2) (2) dS} = 
rae v 5 


= jw — Yew i vj (@)F (@)dz-+ \ol (2) f(2)as}, 


ih : * 
* Aas matpuu nox A’ nonwmaerca Tpancnonupopanuasn Matpuna A, 
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x—y 


lim B*(y, rat I" (z, x) F (a)de +0" (z, x) F (2) ds \ rm 
; Wa S 


=F) Dui wi F eae +\ui ej eas| 


‘moboeo HenpepoieHo2o Ha S cmoabya f(y), a maxkoce 
! : 5 # 


fz) 9; (2)dS = 0 (G=1,...,m);\ui@re, nds =0 (UT) 5t), (2) 


S 


9; (x), vi (x) laze es pee m)— noanole cucmemMbl AUHeHO He3ABUCUMBLX 
Hutt sadauu (Ip), (IIo), 


\@u(ds=(l C= Js, 
s 0 (t= J); | 

(f=s tl, , l)--noanole cucmemol aunetino Hesa6ucumolx pe- 
uu sadauu (I,), (1,), 


tt; 2zydS={1 =)), 
yee sh lO (ie). 


ad nO 
£ 9MOM, eCAU Onepamop (Ale 5 =) Bly, <)) CAMOCONPAICCHHOLti, mo 
#2) == T° (z, x). 
anee, mampuyor I(x, y) u TL (y, x) (KEV, yES) mecno cessanet c ma- 
yamu G(x,y) u G(x, y) (%). 
eNOCpeACTBCHHBIMH CJIEJCTBHAMH STO! TEOPeMbI ABJIAIOTCA TAKHe YTBEPXK- 


ins Toro uTOOB] rpaHHyHaa s3ayaua (1), (Il) Opa paspellmMol, HeoOo- 
MMO UM JOcTaTOUHO, UTOOI AIA sOOorO pemlenna v(x) 3aqauH Cp), (1Ip) 
| 
| 2° (2) (2) F (2)dz + \0" (2) fds =0 

iS 


V 


DMa.IbHad pa3speliMMoctTp 3ayauu (I), (Il)). 

Ecau cron6en f(y) (t—1)-kpaTHo HenpeppiBHo judppepeHiiupyeM BAOJb 
ero Mpou3sBo_ubIe Mopayka ¢ —1 yyoBuerBopsioT Ha S ycnosuio Teupjzepa, 
Ttoudex F(x) (t—l)-KpaTHO HenpepbiBHO yHdppepenuupyem B V, ero 
H3BOIHbIe TopsyKa t—1 yyoBueTBopsioT B V ycuoBuio Tembyepa; F (x) 
u t>2) (t—2)-KparHo HempeppiBHO udpepenuupyeM BOTh QO S, 
TpousBoquble nopsyka ¢ —2 yqoBseTBopsioT Ha S ycuoputo Tembyepa u 
aua (1), (Il) paspemuma, To m060e ee pemenue (¢ + |)-kpaTHo HelIpepbIBHO 
ypepenuupyemo B YV, ¢-KpaTHO HelpepbIBHO AudppepeHuupyeMo BIVIOTb 
S wu ero ponusBogubre mopayKa ¢ yyoBuerBopsioT Ha S ycsOBHtO 
Ibjepa. 

Tak 2Ke Kak B culyyae 3aqauu (I,), (II) B (*) uMeeT MecTo HeMlpepbiBHaA 
HCHMOCTb, BO3MOX%KHO, HeeMHCTBeHHOrO pelwleHuA 3ayaun (I), (II) (u ero 
M3BONHBIX) oT F (x), Ty) HW WX IIPOHSBOAHEIX, H B Caydae OfHOsHadHON 


* 
pellHMocTH 3ajjauH (ny (II), KpoMe Toro, oT KosppulveHTOB olepaTopoB 


x, x): B (y, x) wu o6macTu*. 


* Bnpouem, 3TH yTBepxXAeCHHA MOXKHO TaKxKe MOMYYHTb H3 COOTBETCTBYIONLHX YTBCP%- 
4H B (°) C MOMOMLbIO HOpMasbHOM dbyHLaMeHTaMbHOH MaTPHILBI. 
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C nomompto ‘cpolicrs (1) u (2) Matpuupi I’ (x, Z) NoKasblBaeTCA Cileqyroulag 
Teopema. Nes 


Teopema 2. Hxdekc onepamopa (A G =). B ly, =)) He 3aeucum ( 

Koagpuyuenmoe A;(x) (i=1,..., n), A(x), B(y) onepamopoe A(x, a 
6] F 

B ly, 5) . 


Ha ocuope 3Toro yrBepxkJeHHA pH NoMouM PopMyvibl (5) B (7) BbI_eTeR 
KJaCCbl peryJIApHO pa3pellMMbIxX rpaHHuHbIx sagau (I), (Il). Kak u B ( 


Ss a 
nog A (A) NoHMMaeTcaA CHMMeTpHuecKad (AHTHCHMMeTPH4eCKad) YaCTb MaTPI 


upt A 
VW3 ofnoro pe3ymbtTata B('), O4eBHAHO, CjleqyerT peryJaApHanA paspeuin 


MOCTb rpaHMyuHErx 3aqay (1), (Il), B Koropprx Aj; (x) = a (x) GC j= |, 


B;(y) = Bi(y) (i=1, ... , n), rae Bi (y) = Bi (y) —%i(y) 2 Br (y) 1 (Y). 


Tlomp3sylocb cayyaeM BbIPasHTb OsarogqapHoctp A. B. JlonaruucKomy 3 
WeHHbIe yKa3aHHg. 


JIbBOBCKHH TOCYapCTBeHHbIM YHUBepCuTeT Tlocrynuso | 
um. Us. ®panKo 27 VI 1956 © 
WMTHPOBAHHAA JIMTEPATYPA 

15. P. Jlappyx, Hoxn. AH YPCP, Ne 3 (1956). 2A. B. JlonatuncK as 


Tloxn. AH YPCP, Ne 2 (1956). ° 5B. P.Jlappy x, JAH, 111, Nel (1956). 4 A. B. Jie 
fatuxnHeKun, Doxn. AH YPCP, Ne 3 (1956). ; 
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JHokaangn Akanxemun Hayk CCCP 
1956. Tom 4114, No 2 


MATEMATHKA 


0. A. JIA bDKEHCKASA 


# 

0 TOCTPOEHHH PA3PbIBHbIX PEWIEHHH KBA3SHJIMHEHHbIX 
“ANMEPBOJIMUECKHX YPABHEHWH KAK IIPEJEJIOB PEWIEHWH 
COOTBETCTBYIOWINX MAPABOJIMYECKHX YPABHEHHH TPH 
CTPEMJIEHHH «KOI®SHUMEHTA BA3KOCTH» K HYJIEO 


(ITpedcmasaeno akademuxom B. H. Cmupxosoim 14 VI 1956) 


B psje pador nocreyuero Bpemennu (' 4) o6cyxKAascsH Bonpoc 0 NocTpoeHun 
IeHHH 3ayauH Koni Aid KBasHIHHeHHOrO ypaBHeHHA 


dv (x, t, u) Op (x, t, u) 
ot Ox = (1) 


U |-—9 = Uo (X) (2) 


1000H CKOJIb yroqHO OonbWOl OOnacTH u38MeHeHUs (x, ¢). pocteitmue npu- 
yl (CM., HampHMmep, (°), crp. 139—142) noKka3prBaioT, uTO jaxKe B ciy4ae 
‘Hb PlaKUX (YHKUAH ~, pH Uy OMHOSHAUHDIX HeIpepbIBHbIX PeleHHi B OOVIb- 
HW oOmacTH MOxwKeT He ObITb, a YHCIO pa3spbIBHBIX peleHHH HeorpaHMyeno. 
B ruypoqunaMHke BBIABHHYT CJleqYIONIHH UPHAM BbIeeHHA paspbIBHbIxX 
ueHHu (°): B ypaBHeHHe (1) BBOJHTCH WIeH, YAMTbIBAIOWIMH «BA3KOCTb», H 
iTaeTCaA pelieHHeM 3ayaun (1), (2) mpeqem, K KOTOPOMy CTpeMATCA pelleHHaA 
x, ft) sTOrO HOBOrO ypaBHeHHA TIpH CTpeMJIeHHH KOSPPHUHeEHTa BASKOCTH 
- HYJIIO. 

-B pa6ore ('), NocBameHHOl ypaBHenuio (1) upH P=u u g=u?, UB AOKTOP- 
oH JuccepTanu (*), MocBalleHHOH 3ajjauam (1), (2), Woka3aHoO, 4TO u* JelicT- 
TeIbHO CTpeMHTCH TIpH ¢—-O0 kK HeKOTOpOMy, BOOOMIe TOBOPA, Pa3spbIBHOMY 
meHHio 3ayqaun (1), (2), KoTOpoe Mpe_BapHTesIbHO CTPOHTCA JOBOJIbHO 
KHBIM METOJIOM C HCHOIb30BaHHeEM XapakTepHcTHK. Mbl OKaxKeM 9TOT (akT 
aue H 3HAYHTeJIbHO Mpomle, WOKa3aB HeMOCpe\CTBEHHO, YTO BCH COBOKYHHOCTb 
WeHHH uw CXOMUTCA K HEKOTOPOH PYHKIMH UW, KOTOPyr1o, TEM CaMbIM, eCTeCT- 
THO CUHTATb pewleHHem 3ajauH (1), (2). Sarem NOKaxKeM, YTO 9Ta NpefebHan 
HKILMA YKOBACTBOPAeT JIBYM YCJIOBHSM: HEKOTOPOMY HHTerpasIbHOMYy TOK ]eCT- 
HM HEKOTOPOMY HepaBeHCTBY, H TO 9TH YCJIOBUA ONPeeIAIOT €€ OMHOSHAUHO. 
VsBecTHo, 4To u3y4enne ypaBHeHna (1) MoxKHO CBeCTH K H3Y4eHHIO ypaBHeHHA 


2 i) (3) 


i, JIHUIb Ppa KpaTKOCTH H3JIOKeHHA, OyeM CUMTATb Y He 3aBHCAMeH OT 
t. OOmMH cnyyah uCccNeLyeTcCA BUOIHE aHaJIOrHuHo. 

Ilycrb HayanbHad @YHKUMA Uy ABJAeTCA (PUHUTHOH, OrTpaHHyeHHO yHK- 
eli, OOsajjalomlei TEM CBOMCTBOM, YTO JI HeE€ MOMKHO NOCTPOUTb TMoce,o- 
feIbHOCTh JOCTATOYUHO PaKAX (PPyHKUAH u", CXONAUMXCH MONTH BCONY 
lg Wo TaKUX, UTO 


oul 
ef op OS op, (4) 


* Ecau Uy €CTb KYCOWHO-HeMpepbIBHad PYHKIMA, AA KOTOPOH UW o (x + 0)<u, (x —0), 
TaKy!O MOCJI€AOBATeIbHOCTh JIA Hee, OUeBHHO, NOCTPOHTb MO%XKHO. B okpecTHocTu 
eK, TC Uy (xX) HMeeT CKAUKH BBEpX, PeIIeHHe MOXKHO CTPOHTb C MOMOM\bIO XapakTepHCTHK 

BBeJ[CHHA BASKOCTH. 
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PynKwu1o"¢ (u) ripeqnouaraem (Baxibl HeMpepbiBHO Auppepenupyemoii 1 
YNOBJETBOPAIOMeH HepaBeHCTBy . 
‘ ‘\ 


uu (u) >a >0 


Ha oTpeske u €[—C,, C,]. PapHomepHo alllIpOKCHMHpyeM ee BMeCTe CO BTOPBIM 

IIPOHSBOAHBIMH JOCTATOYHO TaKUMH PYHKUMAMH Ym (U), YAOBNMETBOPAIOULAN 

HepaBeHcTBy TuMa (5). 
PaccmMoTpyM Tellepb ypaBHeHHe 


du, 9m (4) O2u 


—~°s 
— oe 


“Ot Ox Ox? 


pH yCJIOBMM 
a a i u(x) i 


Vispecruo, uro 3agayua (6), (7), HMeeT B ouynuockocTu ¢t > 0 efMHNcTBeHHO! 
OrpaHHYeHHoe KsaCCHYeCKOe PeleHHe Un,m, TEM Oovlee riayKoe, YemM 66M 
YHCIOM MpOu3BOAHbIX OOMaaloT (PYHKUHH Ym WH Uo, IpHyeM 


| tn,m | < max | up (x)|<c, * 


Ham JlocTaTouHoO CUHTATb, YTO Un,m MMeIOT HeMpepbIBHble MpOH3BOAHbIe BUI 
08/Ax%, 2/dt Ox. 
C uciomb30BaHHeM MIpPHHIWa MaKCHMyMa jOKa3bIBaeTCA culemyrollas 
JleMMa 
JlemmMa 1. 
ue 
max Ona ee ha 


o<i<r 9% 


20e C3(T) He 3saeucum om s. 


Teopema 1. Bca coeokynnocmb peweHuti Unm npu ¢—>0,n,m—oo 
cxodumca K Hexomopotk obobweHHot dynKyuu u(x,t). 
J]Hh WOKa3aTeIbCTBA TEOPeMbl PpaCCMOTPHM (PyHKILHIO 


x 


v(x, a, t) = \ [aim t) — Wim (BB) aE 


a 


HerpyHo MNOKa3aTb, YTO JIA UV WMeeT MeCTO ypaBHeHHe 


du 0 0 , 
oe W(X t) + q(a, t) — = p(x, a, t), (10) 
rye 
Pen (nie (%1 1) — Pie ly mm rt 
Ge E a mat ye 
Be, (Sn) Uns mt (Xt) 
cpl Roce oe. |. Cama) 
P (oe, fepd eet mE — 


— 4m (Wit (5 £)) + one (an Cx, )) PEE 
M3 paccmoTpeuu HM p s3akmioyaem, uro |q|<const, dg/dx < const 


(B cuuty (9)) u 4To | 


| 0 

ee] 

| Q 
cat 


pudxda—>0 mpu ¢,s’->0; n,n’',m,m'—>oo Aaa 


* Wi3 nocneqnux pa6oT cm., Hampumep, (7). 
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ROR 


ro R papnomepHo no ¢t. Kpome toro \ | v2 (x, a, 0) dv da—>0 mp 

—R-—R 
—oo. YmHoxum (10) wa 2u(x,a,t) m nponnterpupyem o6e yacrH 
HCTBa 10 IIps#MOH yceyeHHOl MMpamuje B Mpocrpancrse (x, a, t) C BbICO- 
MapasviebHOH oc ¢, H KBajpaTHbIM ceyenuem Q,, uMelomlel CTOJb 
TH HaKJIOH, YTO Ha ee GoKoBoli moBepxnocrn S_ cos(n, t) + 
(x, t) cos (n, x) + q (a, t)cos(n,a)>0, rae n—snemnaa HopManb K S.- 
23YJIbTATe NOJYYHM 


\ v? (x, a, t)dx da tee < - 
0 


Qz 


( (ee 4 ) u2 dx da dé 
Q 


i 
t t 
+ \ tcl \ v?dx da dt se \ pu dx dadt, 


a; OQ} 


oun me 


lero JIGPKO 3aKJIIOUHTb, 4TO \ v*dx da—>Q, 4. T: d. 
Q4 

3 cHJIy sTOH Teopembl w(x,t) ecTeCTBeEHHO CYHTaTb «OOOOMIEHHbIM pe- 
HeM 3ayjaun (3), (2)». OrHocuTembHO 3TOro pelleHHA U MOXKHO OKasaTb, 
OHO eCTb OObIUHaHd CYHKUHA, YOBJeTBOPAIOUIaA WHTerpasbHOMYy TOX- 
BY 
’ oe . 

( (twos -+¢ (u) ®,]J dx dt + |) D(x, 0)d¢=0.-2:+ (11) 

0 


—co 


co 


—oco 


g1o6ol HelpepbiBHo yuddepenuupyemoh uHUTHOH Dyke ® (x, t), 
HHOH B Noynsockoctu ¢t>0. JlelicTBuTebHO, AIA Unm crpaBesJnBo 
JeCTBO 


) \ \l4® + ¢(u) ®, eu, Dy) dedt + | uy@ (x, 0)de =0. (12) 
0 —oo 


42.2) 


erpaz \\ €Unmx®,dx dt cTpeMuTCH K HysO pw ¢—>0, Tak Kak B cHJy 
R 


a (9) ae | Unsmx| dx He IIpeBOCXOJHT HeKOTOPpOH NMOcTOAHHOH, He 3aBHCA- 


"or i €[0, Dine. ft Us tit, 

<pome TOPO, H3 PYHKUHM Up,m MOMKHO BbIJeIHTb MOMMOCIeMOBATebHOCTS, 
[AULyIOCH MOUTH BClOAy K uU. ITO cmeqyeT U3 seMMbI 2, AOKasaHHOW 
3. Tyceson. 

Memma 2. Ecau QyxKyuu vp (Xx, t) ABAAIOMCA O2PAHUYLeHNbIMU PeWLEHUAMU. 
tl 


dv '02u 
cage Oley it) 


110 POLx f* u Un cymb Hen pePbleHo Ougoepenyupyemole cbuaumanole bynkuyuu, 
o T co 


AeMeopsAOUUe  YCAOBLUIO \ || f*| dxdt + \ ltnJdx<ic, u ecal umeem 


—o 0 


ae 
—"| dxdt<c', mous 0, MmMoxHO eblOpamb nodnocaedoeamedbHocme, 


Bic noumu ecrooy @O<t<T Kk neKomopou dynKkyuu v. 
€ 
oKa3aTeJIbCTBO ee OCHOBAHO Ha paCCMOTPeHHUH I1peACTAaBJICHUA Up C TOMOLLbIO 


a Ilyaccona. 
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B cuay Bcero cKasanHoro B (12) MoxHO TepeHTH K pesedy MO HeKe 
TOPOl MOANOCJeOBaTebHOCTH (c, 1, m) HW NOMYIHTh IA UpeqembHOK PyHKyy 
u ToxyectBo (11). Kpome roxyecrsa (11) qua yHKWHH u CIIpaBe MBO } 
cusy (9) HepaBeHcTBO . 


A ae <¢;(F, R) qua £€[0, T], Pel eR A>0. (1é 


JlokaxKeM, JTO HMeeT MeCTO CJIefyIoulad TeopeMa e€]MHCTBeHHOCTH. 

Teopema 2*. He mostem, cywecmeosamb O6YyX PA3ZAUUHbLX USMePUMOl 
OepaHudeHNolx ynKyull u, 3adaHAolx npu t >O0, ydoeremeopsrowyux mo 
decmey (11) npu «robot Henpepoieno Ouddepenyupyemod duxumHot Pynkyt 
@ u HepaeeHcmey : 


—u t i, 
ieee en (I 
r 
npu 060m x€[—R,R] u A>0, ede) M(t) dt <ow. 
0 
BeneyctBue 9TOH TeOpeMbI MOXHO JaTb Apyroe ompeyeseHue oO6oOule!l 
HOrO pelleHuad u 3aqaun (3), (2). UMenHo, «OOOOUleHHbIM pellieHHeM 3ayaul 
(3), (2)» Ha30BeM OrpaHHYeHHy!0 H3MepHMy!0 (PyHKIMIO, YyOBJeTBOp AIO! 
TomyectBy (11) ua HepaBeuctBy (14). M3 qoka3aHHbIx BbILIe TeopeM cieqyel 
4YTO O6a JaHHble B 3STOM CTaTbe ONpeeveHHA IKBUBAJICHTHHI. 
O6patuM BHHMaHHe Ha CJiefyloulee OTJHUHe JIMHeHHbIX 3ajjau OT HeJE 
HeHHbIx. J[a MepBbIxX JOKa3aHoO (8), YTO 3aMeHa YPaBHeHHA, TPpaHHUHBIX | 
HavaJIbHbIX YCJIOBHH HMHTerpaJIbHbIM TOMKJeCTBOM JOMyCTHMa C TOUKH 3peHHi! 
TEOPeMbI eHHCTBeEHHOCTH. B HeJIMHeEHHbIX 3ajjayax 93TO He Tak. JIA BEIK 
JIGHHA CHHCTBEHHOrO pelli€HHA MpHXOAHTCH K HHTerpaJIbHOMY TO?KJCCTB 
TIPHCOCAMHATH JONOJIHHTeJIbHbIe YCJIOBHA. 


D 


JlenuurpajyicKoe oTjemenue Tloctynumo 
Marematuueckoro HHcTHTyTa HM. B. A. CrexaoBa 11 VI 1956 
Axayemun Hayk CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


1E. Hopf, Comm. Pure and Appl. Math., 3, Ne 3 (1950). 2) PaD a lgaox n 
Pure and Appl. Math., 7, Ne 1 (1954). *A.H.Tuxonos,A.A.Camapcxku i, JAH 
99, No 1 (1954). *O.A.Oae% HK, Yen. matem. HayK, 10, B. 3 (65), 229 (1955). > WT 
IlerpospcKkuit, Jlexuquu no ypaBHeHHaAM B 4aCTHbIX MpOH3BORHbIX, 1953. 6 Pp. Ky 
pant, K. Dpuzpuxc, CBepx3BykoBble TeYeHHA H yRapHble BoM, WJI, 1950. 70, A 
Onehuuk, T. 7. Bentruesp, JAH, 97, Ne 4 (1954). § O. A. lagu xencKad 
‘CMemaHHad 3ajaua Avid rumepOomHyueckoro ypaBHeHua, 1953. 


* O. A. OneltHuk Ha cemunape UH. I. Terposcxoro uenapno coo6muna, uo 
BlaneeT MOKasaTCIbCTBOM aHaOrMyHOH Teopembl. B KawquqatcKol  ucceprall 
C. K, Poxynosa 6nusKaa Teopema ,OKa3saHa MPH ycAOBHH, TO uu u’ — kycouHo-rmapKie 
(PyHKWHH, HMeIOULHe KOHCUHOe YHCO TaAKHX paspbIBOB, . 
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Hornraye Akagqemuu nayr CCCP 
1956. Tom 1411, N 2 ; . 


; MATEMATHKA 
H. A. JIAWIEHKO 


HAJIO- TEOPEMbI ®JIOKE JIA OMHOFO YACTHOPO CJIYYUAA 
MHEHMHbIX OJHOPOJIHbIX CHCTEM J\H®®EPEHI[MAJIBHbIX 
PABHEHHH C KBA3HNEPHOJMYECKHMU KOI®OHILMEHTAMH 


(ITpedcmasazeno axademuxom H. H. Bozoawbos6vm 26 VI 1956) 


Ilycrb jaHa cuctema ypaBHeHuii Buya 


dx 
= Pit)x+L (tx, (1) 
x-——fn-MepHbli Bekrop; P(t)—AnaronambHaa u_ L (t) — kBagpatuas 
PHbIe MaTPHIIbI, 3JIEMCHTbI KOTOPbIX CYTb HeMpepbIBHbIe KBasHMepnoyu- 
we (YHKIWH, ONpeseJIeHHble JIA BCeX BeILeCTBeHHBIX 3HaueHHit ¢. 
IIpeqnomaraetca, uro 9ueMeHTbI MaTpHubI P(t) aaa Bcex ¢t yOBMeTBO- 
oT YCJIOBHIO 


Re p, (t) < Yr< Ye <& Reps () << fe ae 
pe RE na (2) < Yano Yon—2 < Re pp (t) 


> Yar Yar +++ > Yan—2 — HekoTOphie MOCTOAHHBIe), a 9JIEMeHTbI MaTPHUBI 
‘}— HEKOTOPbIM YCJIOBHAM MaJIOCTH Tak, YTOOb! BBITIOJHAJIMCb YCJOBHA 
peMbI NowHOoro pa3syeneHusa (') H HepaBeHcTBa TuMNAa (4). 

Ilembio WaHHOH 3aMeTKH ABsIAeTCH ycTaHOBJIeHHe JOCTaTOUHbIX ycCsOBUL 


WcTaBsIeHHA peliieHHH cucTembl (1) B Bue 
| 


x)= De“ ful) G=1,2,..., 0), (2) 


a; — moctosHupie; f;;(¢) — KBasHliepHoquyeckhe (PYHKIUHH. 


YMOMAHYTHIe JOCTATOUHbIe YCJIOBHA JOKa3aHbl B TpeMOJIOXRKeHHU BbIMOWI- 
UA CueqyroulelH TeopeMbI TOMHOrO pa3sjeseHHs (+): 

Ecau nenpepolenoie Keasunepuoduseckue aremenmol mampuuyol L (t) Oocma- 
1HO MAAbL, MO ecezdAa MOZCHO YKa3aMb Henpepolenylo KeasunepuocdudecKyto 
npuyy pasdenenun B(t) c aaemenmamu Ha enasHotl OuaeoHaAU, pasHolmu 
Hue, Makyt0, 4mO 3samMeHa NnepemeHNolx x(t) = B(t) y(t) noseoasem pas- 
umb cucmemy (1) na n Hesaeucumblx ypaeHeHuti |-e0 nopsx0Ka euda 


a(t Bln 6u 0] 2D Ova 


leepupyemolx 6 Keadpamypax. 

V3 aToli Teopempl cyleyyer, UTO pelieHHaA cucrembl (1) MOxKHO Tipescta- 
b B Bue (2), eCMH HeoMpefeseHHbIM HHTerpas KBasnlepHoAMYeCKUX 
KOLA ML 


Ai) =pil)+ Dili Oon@) (=1,2,... 0) 


i) 
ive) 
On 


TipecTaBuM B Bie 
‘ Ny 


sai 
[Ai (dt = at +B () (= bole 


rye “;——HekoTopble nocrosuupie, a ;(¢) —KBasHMepHoyMuecKHe @yHKUHM, 
IIpu stom cbynKunn fi; (t) ompeqemsioTcA NOCcpeACTBOM COOTHOIIEHHH 


fiz (t) = 0: (t) e™. 


Takum o6pa30Mm, Bompoc oO MpescraBeHun pewieHHli cucTembl (1) B Buje 
(2) CBOAUTCH K BBIACHCHHIO JOCTATOUHbIX YCIOBHH MpecTaBseHHA Heompese 
JICHHBIX HHTerpaJiOB KBasvMepvosuyeckux dyHkuul A; (t) B Buge (3). TaKor 
peycTaBueHHe, Kak NoKa3auI Bou (7), He BCera ABJIN€TCH BO3MO2KHBIM. 

Teopema. Ecau Ona cucmemol (1) ebinonHeHbl YCAOeUA MeopeMbl NOAHO 
pasdenenusn u, Kpome moeo, Koadqbuyuenmol ee maKoéol, 4mo onpedereHHol 
OAA ecex BHALeHUIL NEPEMCHHOLX ©1, %,..., Ys Henpepolenoie u nepuoduue 
cKue NO KadCOOll UZ IMUX nNepemeHHwlx C nepuodom 2x MynKyuu Pj; (1, Pg,--+1 Ys 
u Liz (91, %,, --- » 9s) (i, /=1,2,..., 2) 062adatom Oocmamo4unelm 4UC 
HENPePbIGHbIX WU O€PAHUYLEHHOIX CMEWAHNbIX npouseodHolx nopsdKa M, + 
+M,+...+Ms (no KaoOoli us nepemeHHblx 91, %2,..+, Ps OO, nopsOKs 
M,, Mgp,..., Ms coomeemcmeenno, npurem ece M; >s-+ 2), a vacmomnollt 
OA3BUC Wy; Ws,..-, Ms ONA MOOOIX YeNIX TN, My,..., Ns. YOoBAeMBOpAEM 
nepaeencmey Jluyeuaan 


2; 
Ol 


: D 
Oy res = Os | re 


(a? Pa? bn) ca 


2de Du «— NeKOMOpole NOCMOAHHOle, He saeucAtue om N;, npuuemO<a<I, 
mo HeonpedeAeHHolll uNMeepan KeasunepuoduuecKux Mynkyutl A; (t) npedcmaeuN 
6 eude (3). ; 

SamMeTHM, 4TO B (OpMYyJIHpOBKe TeopeMbI (HrypHpyloT NepHoRuyecKHe 
(PyHKIMH S MepeMeHHbIX, KOTOpble, Kak U3BeCTHO (°), Bcerga MOryT OBITS 
yKa3aHbl JIA KaKJOH KBasHMepHoA_uuecKOH dyHKIUHH. 

J\1a oKasaTesbcTBa STOH TeopeMbl NoTpeOyerca culeqyroulee mpeswo- 
*KenHe. . 

BcnomMoraTreabuHaa Teopema. Ecau Onaa cucmemol (1) 6binoaHeHe 
YCAOGUA Meopembl NOAKO2O pasdeneHUA U, KpoMe mozo, Koagdpuyuermel ees 
MaAKOBbl, 4MO ONpedeACHHbIE OAA BCEX BHALeHULL NEPEMEHHOIX 1, Yo,-.-+ 5 Y 
HenpepbleHole U nepuoduxeckue no IMUM nepemeHHblm C Nepucdom 2x qynKyul 
Pi(Pr, Pores +r Ps) U Liz (Gis Gas-++, Os) (is fl, 2, ..., 1) 062adaiom oepam 
HULCHHOLMU WU HenpepoleHoimu NpouseodHotmu Oo nopadKa M,-+M,-+...+Ms 
(no Kascdou us nepemeHHolx 9; Oo nopsrdoxa Mi, npuwem ece M; > s + 2), moe 
gynkyuu Bij (1,92, »--, 9s) (4, J=1,2,..., 2) mampuyo  pasdenenus 
makoce O6AadaIoM HenpepoleHbIMU UL CepAHUYeHHbIMU NpouseodHomMu OO NO 
psoxa (M,—1)+(M,—1)+...+(M,—1). F 

lia WoKasaTesbcTBa STOO MpeOXKeHUA JOCTAaTOUHO MOKa3aTb, TO BCC 
(PyHKUMH TWOCTeOBaTesbHOCTeL 


Pie oe 
09), ’ 09,09, >see 
| OMi+Me+...+Mg Be (1, 


Pay Ps) | 
dg Ope ate dos J 
(¢; Jos 1 2) ets Ras 1 ees) 


ABJAIOTCH HENPepbIBHbIMH WH PaBHOMepHO Or paHHUeHHbIMyH. 
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STOW UesIbio HeEOOXOAMMO OUEHHTb IpOusBOAHHIe (pyHKUHit BY (Py. Poy + 
9s), IPH¥eM BbIpaxKeHHA JIA HUX Osyyaem NyTeM Jloc/leqoBaTe.b- 
AuphepenunpoBanua cooTHomenusa (orpaHnuuMca cayyaem i > j): 


(m) 
Bij (P11 Gare + +> Os) = 
co t 
=—| exp \-\P: (o,f, si Qireeey Ost, + Ys) = 
é . 
—P; (ct; + 9,..., Ost, + 9s)] dt,} x 
(m—1) 
x [— Bij" (@,t + 9y,---, Ost + Os) Lj; (yt +.9,..., Wet + Oe) — 
n 
(m—1) 
— Bj, (at + O,..., @st + 9s) >; L jn (@yt + 91,..., Ost + 9s) X 
kR=1 
z k#j 
x By (@yt + 9,..., @st + 95) + 


fl 
Sey +1 
OD) Lin (@rt + gives es st + 95) BAF? (yt to...) st + 4) + 
kR=1 
kj 


cfs Li (@,t _- O15 2 2 yy st 4 23)| x, 


yueHHoro u3 cooTHoleHHsA (1,6) cratbH (1) myremM 3aMeHbI p;(t), li, (t) u 
t) dbyuKunamu P; (ot +9,,..., Of +95), Lin(@t+oy..., Ost +95) u 
(o,f +9,,..-, Ot +s) H HCKJNOYeHHA MepeMeHHow ¢t. Tak Hanpu- 
en (91, Payee) 2s) | 


MyHKUHH MOCJeOBaTeJIbHOCTH 5 
Pr 


OyAyT paBHOMeDHO 


, 

aunaenti oqHOH HUH TOH we mMocTrosHHOK R ANA BCEX 9], %,.--, Ys, 
= MaTpHupt L(t) HaCTOJbKO MaJbl, 4TO BbINOJHAeTCH ycuJo- 
| 


De 4) ; 
= MLn(1+Q)?-+ —[Mn(1 + Q) + 2nLR(1+Q)<R, (4) 
“mocrosnias Q<.1/,; M — MakcHMyM MOJlyJIA [pOH3BO]HBIX (yHKUAH 
Sete ts) 2 Li (Pi. 95,41 9s)s_ 7 = ini min Re [p41 (f) — 
J 
p; (t)}. 


AuaJIOrH4HO JOKa3bIBaeTCH PaBHOMepHas OrpaHHYeHHOCTh TOCJeOBaTedb- 
Tel MPOH3BOAHBIX Oosee BLICOKOTO NOpAyKa IIpH YCJIOBHH BbIINOJIHeHHS 
THOWeHHH Bua (4). 

Jloka3aTeabcTBo TeopeMp. Jina KBasHMepHoquuecKux *PyHKUMh 
t) MMeIOT MeCTO paBHOMepPHO H aOcCOJIOTHO CXOJAlHeca passoxeHHA Dypbe 
a 


t) = -, Ab news exp [é (No, + Node +... + Ns) t] (i = (92 etal), 


NyNge.Ms 


(PPHUHEHTH! KOTOPEIX Anny...n, YAOBJCTBOPAIOT OlleHKe 


Cc 


Pac oe C = const en ARS oe n). 


Ee Rs 


Viuterpupya cooTHomwenve (5) no ¢ B npefetax or 0 go / uM yuHTbIBaA 
apeHcTBa JIMyBHJIIA, yOexKaeMCA OKOHYATEJIbHO B CIipaBejJIMBOCTH (3) ¢ 
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a; = Alp..g H KBagsHMepHoquueckoH dyHKunelt B;(t), ABAaIoUelica Npexe 
JIOM PaBHOMePpHO H aOcQJIOTHO CXOJALerocH pHa 


5) Ai exp [é (14@1 + Mo. + ...-+7,0,) t] —1 


NyNz...Ng i (1401 + Ng. +... = 10.) 
MyNg...Mg 


Teopema JoKa3aHa. 

3ameTHM, UTO HepaBencrBaMu JIMyBHJIIA B CyYadX JBYX JIMHeHHO He3a- 
BHCHMBIX YacTOT nosb30Baucb H. M. Kppiiop-u H. H. Boromo6os (*) mpi 
NOCTPOCHHM IpHOJIWKeHHBIX pelleHHli B TeOPHH CTauMOHapHbIX KOJIeOaH 
Ha BaxkHOcTb O6msero cryyad HepaBeHcTB JIMyBuIIA C S YaCTOTaMH B TeOp! 
aHaJIMTHYeCKUX JIMHAaMMYeCKHX CHCTeM BiepBble OOpaTu BHMMaHHe A. H. Kou 
MOrOpoB (°). 

B 3akoueHHe aBTOp MOsb3yeTCA CyYaeM BbIPA3HTb HCKPeHHIOIO Ovlaro 
jlapHocTb akay. H. H. Boromo6dosy 3a pay WeHHbIX COBeTOB H OOcyK]eHH 


pador. ~ 
Tlocrynusio 
26 VI 1956 


UHTHPOBAHHAA JIMTEPATYPA 


1H. A. Jia meu Ko, YKp. marem. »xypH., 7, B. 4, 403 (1955). 7 P. Bohl, J. f. reine 
u. angew. Math., 131, 268 (1906). * P. Boh 1, Ueber die Darstellung von Funktionen eine 
Variabeln durch trigonometrische Reihen mit mehreren einer Variabeln proportionalen Argu 
menten, Dorpat, 1893. * H. M. Kppaos, H. H. Boroaw6 0B, IIpuaoxwenne mertojor 
H@JIHHEHHOH MeCXaHHKH K TeOPHH CTAaWHOHApHBIX KoeOaHHH, Kues, 1934. 5 A. H. Kiog 
Moropos, JIAH, 98, Ne 4, 527 (1954). q 


Q 
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Hokaayo Akagemun nayx CCCP 
1956. Tom 111, Ne 2 


MATEMATHKA 


I. C. MXAKAJ3E 


EKOTOPbIE NPEAJIOKEHHS, IKBABAJIEHTHbIE THMNOTE3E 
KOHTHHYYMA 


(II pedcemasaexo axademuxom A. H. Koamozoposem 25 VI 1956) 


Tyctb X — aOcrpakTHoe NpocrpaHcTBo MolHocTH Ny. O6o3sHauHM yepe3 
WaHHoOe CeMeHCTBO B3aHMHO-OJHO3HAUHBIX peoOpasoBaHHit mpocrpaHcTBa 
zepes M — 3ajanHublii Kacc MHoxecTB M CX. Jlanee, nycth « — nopay- 
ye UHCJIO MeHbIe 7. Mb 6yeM roBOpHTb, YTO MHOxecTBO A C X ABAAeT- 
mouTH (N.) F-uHBapwHaHTHBIM B aOCTpaKkKTHOM CMbBICWJe, 


A =, 4 “3 cooTHomeHua f €F caeqyer, 4To 
AAj (A) < Nz *. 


3 aOcTpakTHOM cMpIcyIe TouTH (N.) F-HHBapHaHTHoe MHoxecTBO A CX 
BeM B AOCTPaKTHOM CMBICMe COOcTBeEHHO MOUTH (Nz) F- 
3apHaAHTHBIM, ecuIH ero JonomHeHHe CA TakxKe ABIAeTCA B aOcTpakT- 
embIcyie NouTH (N.) F-HHBapwvaHTHbIM MHOKECTBOM. 

ayiee, MbI OyjleM roBopHTb, uTOo Kacc M muHoxectB M CX sapBssetca 
[HBaPpHaAHTHBIM, ecu H3 cooTHOWeHHH MEM u f EF cuaegyer, iro 
1) EM. ; 

Bpeyem cueqyroulve o6o3Hayenua: R” — eBksM OBO MpocTpaHcTBO nN H3Me- 
uli; L” —cemeticrso auHeliHbIx mpeo6pasopanuit mpoctpancrsa R"; I” — 
>iCTBO H3OMeTpHYecKHX TpecOpasoBanHit upocrpaucrBa R”; S” -— cemeii- 
) COOCTBEHHBIX J[BH2XKeHHM UpocrpancrBa R"; I” — rpynna Bcex mepeHocos 
cTpancrBpa R”; D7 — ksacc MHoxKecTB E CR” nepsoli KaTeropuHn, ABJIAIO- 
“CA J[OMOMHEHHAMH MHOXKECTB Mepbl HyJb B cMbiICIe JleGera; Do — kKslacc 
oxecTB E Cc R” MepbI HyJIb B cMbICJIe JleOera, ABJIAIOUUXCA JOMOJHEHUS- 


MHOXKeCTB MepBoli KaTeropuu; Ij — m06aa (HO pa3 HaBcerya cuKcupo- 
dad) PpylHa B3aMMHO-OAHO3HAUHbIX peoOpasoBaHHH upocrpancrBa R", 


n 
BuleTBOpsiomlad ycoBusam: I” CIy u Kuacc Dp aBuasetca Ip-uHBapHaHTHBIM. 
Tak kak D? sBuaaeTca KiaccoOM JONOJIHeHHH MHOXKECTB, IpHHawiexallnx 
ouesHyuHo, uro D? TakxKe sBasetca Ij-HHBapHaHTHbIM. Kpome toro oue- 


Ho, uto D) wu D7 —uenycrbie Kulaccbl. 

Cepnuuckuit (1) qoKa3a cueqyioulyio Teopemy ((opMywMpyeM B HalllHx 
MHHaX): 

Teopema l. Ecau N=W,, mo: 

|. Cywecmeyem mnoocecmeo E — R' mepu nyao 6 cmoicae Jlebeza, Komo- 
feanemca coOcmeenHo noumu (SN) IL-uxeapuanmxom @ abcmpaxmxHom 
CAC. 

2. Cywecmeyem muxoocecmeo E — R! nepeot Kameeopuu, Komopoe AbANeEM- 
obcmeeHHo noumu (S)) TWi-uwaxeapuanmnoim 6 abcmpakmHom CMBbICAC. 


* Ecou A u B—nexkoropple 3amanuple MHoxecTBa, To uepes AAB obosnauaoT Tak 
paeMy!O CHMMeTpH¥ecky10 pasHocTh (A — B) + (B— A) muoxectB A ui B. 
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Mot o6oOuLHH 9TOT pe3yJIbTaT B pa3HbIxX HalpaBNeHHAX.— Vmenno, 


MOMYYHIM CeLYIOMMH pesyJIbTaT. 
ae 2. Caedyruue eunomese akeueanenmHel mescdy cobotl: 


N= N.. 


s Cytyecmeyem muoocecmeo E <R" mepot nyo 6 Cmoicae Jlebe2a, Komo 
poe seasemca 6 abcmpakKmHOM CmMbICNe coécmeenHo noumu (N>) o-uxeape 
AHMHOLM. 

3. Cywecmeyem mxoocecmeo E < R" nepeoti Kameeopuu, Komopoe AeAReM 
C1 6 QOCMpaKmHNom Cmolcae CoOCMeeHHO NoumuU. (No) Vo-uAeapuanmaAoiom. 

4, Cywecmeyem 6 abcmpakmuHom cmbicae cobcmeeHHo nownu (No) 
UHCAPUAHMHOe MHOIICECMEO. | 

5. Cytwecmeyem mxoscecmeo ER", Komopoe odKoepemenHo slenseme 
mHoocecmeom Nnepeoti Kamezopuu, Mepol HYAv B Cmoicae JIebeea u coOcmeeH 


noumu (%>) T"-uxeapuanmnroim @ abcmpakmHom cmoIcae. 
3ameuaunne. 3amenaa cumson !} B dhopmymuposKax myHKToB 2 


_mi06bIM cumBosiom “3 II”, S$”, I" u L", nesapucumo ypyr or apyra, mosy4Hl 
pA Mpeqwoxenni, SKBUBaJIeHTHEIX 1. CmeqoBaTewbHO, Mosy4eHHbIe Taki 
06pa30M TIpeIO%KeHUA ABJAIOTCH HM SKBHBAJICHTHBIMU Mey coor. 
IIpupeyem (opMyJIMpOBKH HeKOTOPbIX peSybTATOB, MOYYeHHIX TOMYTH 
TIPH OKasaTeIbCTBeE TIpefbIyueli TeopeMEt. . 
Teopema 3. J]ycme 1% — nopadKosgoe 4ucao maKkoe, 4mo Ny< NX. Toed 


KAaccC 6 abcmpaKmHOM cCMbICAe cobcmeeHHO nowmu (Ny) I>-uKeapuanmAsl 


mxoncecme E = R" ne nycm mozda u moaoko mozda, Koza % = Nyt. 
CaeactBue. Ecau N=N, u’ B—npedenonoe nopsadKoeoe 4UCAO, T 
OAA KaxO020 nopsxOKOB02O 4UuCNa “<8 Kaacc @ abcmpakmHom cmolcre COO 


cmeenHo noumu (Sx) Ip-uNeapuanmnslx mHooecme seanemca nycmbolM 


Teopema 4. IIycmo E — mxoocecmeo u3 R*® makoe, 4mo E=CE=% 
Toz0a Orn stob020 nopsAOKO6O2O 4UUCAA &, ydoe.aemeopstouyeco ycnrosuro S.<& 


.cywecmeyem neperoc = II” maxoti, umo 
I (£) ‘CE = &. : 


CaeactBue. Ecau «—nops0Koeoe wucao makoe, umo Nyii<&, 


Kaace 6 abcmpakmHom Cmoelcae coOcmeenHo noumu (Sx) o-uneapuaxnmaA 
MHOoKeCMs A6AKeEMcA NYCMoLM. j 


Met GyqeM TOBOpHTb, TO MHOxecTBa A u Bus R" sBasiorca I"-Kourpy= 
‘CHTHBIMH, CCIM CyllecTByeT Takoli mepeHoc wE€II", uro «(A) =B. 
Teopema 5. JIu6o0 02a aw6oe0 muoocecmea EG D? (E€D¢) npocmpaa 


4 
cmeo R™ npedcmaeumo 6 eude CymMMbl Caaeaemblx, Kascdoe us Komopolx IL 
KOHepyeHmHO mHOoKecmey E u 4uCnO CAaeaembIX meHoWe “em mMOLUNOCHI 


KOHMUHYYyMA, AUOO cyLecmeyem mHoocecmeo A —R"” mepor nyav 6 cmobICAe 
Jle6eza (mHoocecmeo A <R" nepeoti Kameeopuu), nok polearowyee n1o60e HeKOR 
MUHYANbHOe MHOICeCMeo Npocmparcmea R" c nomousoto nepenoca u, cnedosa- 


MeAbHO, mo60e HeKOKMUHYANoHOe MHOKeCMBO npocmpaxcmea R" neaneme 
-MHOHCECMBOM Mepbl HYA’ 6 CmbICAe Jlebeea (MHOECMEOM. Nepeoti Kameeoput) 


- T6unuccknii MatemaTuueckHit HHCTHTYT Ilocrynusio 
um. A, M_ Pasmayige 22 VI 1956 
Axayemun Hayk Ipy3CCCP 


UWMTHPOBAHHAA JIMTEPATYPA 
*W. Sierpinski, Hypothése du continu, Monografie Matematyczne, 4, Warsza 


~wa — Lwow, 1934. 
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Wornagn Akanemun Hayk CCCP 
1956. Tom 111, N 2 e 


; ’ MATEMATHKA 
B. A. TABYEBA 7) Bae 


HMEHEHWE METOMA NMOCJIEXOBATEJIBHbIX TPHBJIMDKEHHA - 
K HAXO)KJIEHHIO CEMAPATPHC 


(ITpedcmasaexo axademuxom H. I. [lemposckum 2 VII 1956) 


>acCMOTPHM YypaBHeHHe 

d?x d . 
ae + (4) o- + f(x) =O, .. (1) 
pYHKUHH (x) u f(x) YROBMeETBOpaIOT ycOBHAM 


ein) mt 0; f(0)=—0; xf(x)>>O BB oxpecrnocru x = 0; 
f(%1) = F(%2)= 9; f(x) 90; fF (%2) 0, (2) 


(eM X= xX, >0, X= x%,<(0—OnuxKaliume kK x =0 Hynu cbyHKuun f (x). 
laa TIpocToTH! H310x%KeHHA tbyHKUHH o(x) Hu f(x) MpeqnonoxKuM BCIOLy 
lepbIBHO JudbepeHuup yempIMn. 

IcceqoBanue TpaeKTOpHi cucTeMbl AudppepeHunaIbHbIX ypaBHeHuit 

| 


eae 
- : (3) 
oY _ —9(x)y— f(x), 


BaJIeHTHOH ypaBHenuto (1), uMeeT BaxKHOe 3HaYeHHe B TeXHHKe, OCcoOeH- 
; aeKTpoTexHuke. UacTuple BHAI ypaBHeHuit ‘(1) usyyanuch B pa6o- 
(°°) w ap. , | 

3AMeETHM, 4TO BHIMOMHeEHHe ycloBHi (2) o6ecneunBaeT JJId cHcTeMBI (3) 
mauve OCOObIX ToveK (x,,0) H (xX,0) cequoo6pasHoro Tuna. C MOMOLIbIO 
<u JlanyHospa (°), HallpHmep, 


x 


v(x y) =o +2\ F(x) de, (4) 


IMOHeEHUA yemoBuH (2) 6e3 ocoO6oro Tpyfa ycTaHaBAMBaeTCH aCcHMIITO- 
ckaa ycTotiunpoctTb (°) mosoxeHHA papHoBecua (0,0) paccmaTpuBaemoli 
i cucTremMbl. OuepuyHo (*), OOacTb TIpHTA%xKeHHA HY/eBOrO PelleHHA 
=0, y(t)=0 cuctempt (3), ygoBmeTBopsiollel ycoBHAM (2), T. e. 
KYMHOCTb BCeX TOUeK, MPHTATHBaeMbIX HavaJIOM KOOPAHHAT, Orpanuye- 
[HTePpaJIbHbIMH KPHBbIMU, KOTOPbIe MPHMbIKaloT K OCOObIM TOUKAaM (a,0); 
)). STH KpHBbIe B AabHeliuiem OyfeM Ha3bIBaTb CeMapaTpucaMH. Jlerko 
Tbh, UTO 3ajada OLWeHKM OOacTH MpHTAXKeHHA, a Takx%Ke pasrpaHHyeHuA— 
cudukaluv — Toro’ WIM [[pyroro KayecTBeHHOrO paCNo/OKeHHA HHTEr- 
,HbIX KPHBBIX CucTeMbI (3) CBOAMTCH HOO K HaXOMKeHHIO, MOO K OLeH- 
enapaTpHc CHCTeMBI. ee: 

ImKe JlaeTCA OOOCHOBaHHe MeTOMa MOCeAOBATEMbHIX NPHOMMKeEHHH JIA 
‘KAHHA cellapaTpic cucTeMbI (3), YAOBJeTBOpAIOWeH YCOBHAM (2),iCne- 
 3aMeTHTb, YTO CXOJMMOCTh MOCefOBAaTeJbHbIX NPHOMMKeHHH B aHHOM 
ae He BbITeKaeT 13 OOWUX MpPHHWNNOB, HalmpHMep U3 MpMHWAMa CKATHIX 
MH, 7. 444, Ne 2 301 


oToOpaxenuli. IIpumenenue Ke MeTOa MOCAeLOBATeJIbHBIX IpHOuMKeHuH 
B BUe, JeTambHo paspa6oranHHom H. B. Ajamoppim (8), UpesBbIyaHHO 3a- 
TPyAHeHO, MOCKOJIbKy JIA CuCTeMbI (3) He BbIMOHAeTCA OHO US HeoOxoyu- 
MbIX YCJIOBMH CXOAMMOCTH Tponecca: PyHKunA i (x)/y He sBiaeTcA cama 
HeIIpepbIBHOM HM He HMeeT HelipepbIBHOM MO y IIpOH3BOAHOH. 

PaccmoTpHM MoculefoBaTeIbHble NPHONMKeHHA JIA O<*<%1, 3aaBae- 
MbIe OlepaTOpoM 


xy xy 


yn (2) = o(x)de + | AO ae, Hex WOO ie (5) 
pu ; ‘ y 
yo(x) = (24 Fear)”. (6) 


Teopema. Ecau dynxyuu (x) u f(x), nomumo ycnoeui (2), ydosse- 
meopsiom, no Kpatine mepe O”A OX <X,, Nepasencmey 


se, (x) In (X) Jo (0) —F (x) § 9 (x) ax 


x Fiat) (7) 


Is (x) Yo (*) 
xy 
ede or (x) =\ 9 (x)dx + yo (2), 
x 

mo nocredosamerbHole npubauncenua (5) Ha npomeocymKe OSX <x, usMme- 
HeHUA X paeHOMePHO CxOOAMCA K peweHuto y(x)=S (x) cucmemol (3), npu- 
4uem Kpuean Y= S(x) ecmb cenapampuca cucmemol (3), NpumolKaroWaA K mo4u- 
Ke (X,,0) 60 emopom Keadpame Oocmamo4Ho mano OKpecmHocmu amo Mo4LKuU. 

Kak HeTpyqHO MoKa3aTb, Ja ON xX <x, pu BEIMONHeHHH ycuoBusa (6) 
onmepatTop (5) ABJIaeTCH AHTHMOHOTOHHBIM: KPHBbIe 


Y = laa )- (80-1 ys. «) (8) 


Ha paCCMaTpHBaeMOM IIpOMexKyTKe H3MeCHeHHA X pacnoJO%xXKeHbl HIKE cela- 
paTpuchl y = S(x) MW Tak, 4TO BHITOJHAIOTCA COOTHOMICHHA 


Yo (X) <- Ys) =. = << Yon (= = (F); (9) 


Y = Yonsa(X) (n=0,1,2,...) (10) 


yma OSX <x, pacnooxwenbl Bblle cenapaTpuchl y= S(x), mpwuem cnpa- 
Be]JIMBbI HepaBeHCTBa 


‘KPHBbIe 


UAX) > ted) ee, Yan < ee (11) 
Heca02KHbIMU paccyxK Je¢HHiAMU MOKA3bIBaAeTCA paBHOMepHaa CXOXHMOCTb 


MOCJICOBATeNbHOCTEH {Yon(X)} WH {Yon41(X)} COOTBeTCTBeHHO K (byHKIMAM 
S; (x) 4 S2(x), KOTOpble yAOBJeTBOpAIOT ypaBHeHuAM 


Si (x) = e(x)dx + | £2 ax; (12), 
S3(x) = \ e(x)dx + ( na dx. ere 
IlokaxKem, OTO JIA O<x<x, BitO Mane rCn COOTHOIMUeHHe 
S =S === 
Myers 1 () 2 (%) == S (x). (14) 
_ S1(x) 
U(X) a (15) 
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-Torga us ypapuenuit (12) u (13) umeem: : 


du __ _@(x) 
eG) (u— 1). (16) 


| M3 BITOJHEHHMA CBOCTB (2) Ana hyHKuni g(x) u f(x) Hamel cucremp 
a OX <x, cueqyer cnpaneyBocts HepaBeHncTs 


S.(x)<6(x,— x), 9(x) Sm, (17) 


> b M m—HeKOTOpHIe KOHeUHBIe NOMOMKUTeEMBUBIe YUCIA. Hepaseuctsa (17) 


2CHeUHBaIOT Jia wo06O0ro x paccMaT puBaemoro MIpOM@KYTKa H3MeCHeCHHA 
PaBeJJIMBOCTh COOTHOWeHHA 


c @ (x) m c dx 
\ So (x) dx>F\ Aaa te, (18) 
2 JaeT Ham ‘ 
Ce (a) - 
\ Say dk = — 00 (19) 
Peuiat ypaspnenua (16), nomyyaem 
a@)—1 re ete) 
Tey = *?[\ Say 4]: ou 


xy 


<yjla, IpHHHMaxA BO BHAMaHHe (19), HMeeM 
—_—_—_—_ = 0. (21) 


Ho wlerko BujfleTb, YTO pasHocTh uw(x,)—1 sABJAeTCA KOHeYHOH BeHUN- 
4. B camom jese, oveBuyHO: 


‘piles Baa GA aa 


/ 


lim w (x) = lim 00, (22) 


ae x» x, 92(*) — S. (x1) 


< KaK S,(x) u Sy (x) cyulecTBYIOT H MMeIOT KOHeCYHbIe, HeHyvleBble 3Haye- 
a. Hrax, ycuopue (21) Bo3MOx%KHO JIHIb IPH BBINOJHeHHH COOTHOIeHHA 


u(x) =1 (23) 


aq mioOoro x u3 MpomexyTKa OCX< 4%, ITO HM JOKAa3bIBaeT cCrpaBeH- 
cTb (14). 
IlocrpoeHuble HaMH MOCTeOBAaTeJIbHbIe MPHOMHKeEHHA MO3BONAIOT He TOJIb- 
HaxoMTb cenapatpucy y=S(x) Aun O<x< x, B pesybTaTe Oecko- 
THOFO MIpHOJMKeHUA, HO TakK2%Ke MU OWMCHHBATb ee, 3aKJIIOUMB COOTBETCTBEHHO 
Ky CecKOHTAaKTHBIMH KPWEbIMH — UpHOsuxKenusme (8) H (10). 
AvaJloruuHble TeopeMbl MOTyT ObITb CPOPMYJHPOBAaHb! WM HOKasaHbl WH AIA 
faJIbHBIX CellapaTpuc cucTembl (3), NpHMbiKalomux K OCOObIM TOUKaM (%,,0) 
E>, 0). 
YpauNbCKHH MOMMTeXHHYeCKHH HHCTHTYT 
um. C. M. Kuposa 


Tloctynus0 
30 VI 1956 
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JLoxsaper Axanemunu nwayr CCCP. 
1956. Tom 111, M2 . 


B. B. XBEXEJIMI3E 


CHHFYJIAPHBIE HHTEFPAJIbHDIE YPABHEHHA C AAPAMM KOULIt 
B KJIACCE ®YHKUMA, CYMMHPYEMbIX C BECOM 
([Tpedcmasneno axademuxom H. H. Mycxeauwsuau 25 VI 1956)4 


1. B sro 3ameTKe Mpbl OyjeM NOMb3OBaTbCA TEPMHHAMH, 0603 HaveHvaAMH 
YCJIOBHAMH, BBeeCHHbIMH HaMu B3amerKe (1), Baegem ele cmeqyroume o603Ha 
4eHHA: 


Nop = a(t) 9 (t) + b(t) Se: 
No? = a(t) e(t) —S (69); 


rye a(t), b(t) — 3aaHuble Ha r yuKuun. 
PaccMoTpHM MHTerpaibHoe ypaBHeHHe> - 


Nop = f (é), (1) 


rye f(t) —pyuKkuua, 3aqannaa HaT; a(t), b(t) Oyqem HasbIBaTb KOSPUNMeHTAaMA, 
Ff (d= cBoOo,HEIM. WIeHOM ypaBHeHHa (1). 

Bnepspre appexTuBubli cmocoS peileHua ypaBHeHua (1) Onl yKa3an Kapue: 
Mano (?), Cnoco6 3ToT saKsmlo4aeTCa B CuleyroueM: paccMaTpuBaeTCA MHTerpad 
Tana Kou : 

0 (2) = >| Diab (2 


7 Ot \\ ese 
QP i 


fie Ss Ga a aie 
Sp = = \ 2 ae, tC, 


Ti 


IIpumenaa u3Becruble opMyvist Coxouxoro — [Inemena, Hetlocpeyc TBEHHO Momy 
4M, 4TO ecu p(t) eCTh pewieHHe ypaBHenua (1), TO byHKuuA D(z), onpefenae 
Maa dopmyon (2), OymeT pemieHHeM rpaHH4Hon 3aqauH : 


* (t) = A (t) © (t) +/B (2), | (3 


rye 
AX) = [ai(t) — io} [a(t) +0(t)14, B(t) =F) [a(t) + o()y4. 


O6paruo, ecu D(z) ecTb pemienne 3aqaun (3), TO Mp HEKOTOPHIX JONOTHUTeNR 
HbIX YCIOBHAX PYHKUUA , 
: : o(t) =O" (ft) — 7 (#) (4 
OyfeT pelieHvem ypaBHeHua (1). 

OTHM lyreM ypaBHenue (1) Opio peuteHo Kapsemanom (7) scbcdbexTus 
(B KBaqpaTypax) pH BeCbMa XKECTKHX MpeMMOMOKEHUAX fd 3aNaHHBIX U HE 
H3BeCTHbIX 3JIEMCHTOB. B JabHeuem B padorax V1. H. Bexya (°, 4), H. VU. My 
cxemmuBund, H. MW. Mycxenumsuna u JI. A. Keecenapa, ®. J. Taxosa (cm 
(*)) 4 Ap. Mpa NoMouH pasBATHA yKasaHHoro.cnocoba Kapsiemana ypaBHeHd 
(1) Obi10 pemieHo B KBaqpaTypax B cay4ae, Korga T mpeqcrapaser co6oit Ke 
HeYHY!IO COBOKYMHOCTb 3aMKHYTbIX HJM Ppa3OMKHYTbIX B3aHMHO “etepet oma 
IMMXCH PlaqKUX AMHMK, byaKunn a(t), b(t), f(t) yRoBmerBopsior ycnoBnio Tent 
qepa uu mpuvawnexaT k KNaccy H(T; c ,..., Cm), a HCKOMaa yHKIMA. yNOE 
JeTBopser ycnoBHio Tenbqepa uM npMHagqmewutT K Kaaccy H"* (4). Sate 
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T. Marnapajse B sTux pesynbTaTax 3amenus Kuacc Tenbyepa Gonee mpoKu- 
NOAKacCCaMH HeIPepbIBHIX PyHKUHH. Bcratpsx (°,°) MbI TOKA3aJIN, UTO ypaB- 
ive (1) MoxKHO peluuTb B KBa_paTypax u Tora, Korya a(t) u b(t) yopnerso- 
T ycnosuio J{uHH, a cBoOofHbili Wien HM HcKOMasd (yHKIWMs CyMMUpyeMbt: 
HEKOTOPOH CTeneHH. 
/BuumatesrbHoe paccmMoTpenve pesysbTaTOB YKa3aHHbIX BBIIIE paoor y6ex- 
oT Hac, 4ro Korga I’— pasomKHyTas JMHUA, WIM, B Cyuae samKuyToro TI, 
raa KospulvenTh ypaBHenusa (1) TepnatT paspLispr NepBoro poya, MH 2xKe 
Aa Beipaxkenue a*(t)—L*(t) cOpamaerca B HYJIb HH B GecKonedHOocTh (nopsAKa 
%Ke CMHMINbI) B HEKOTOPHIX TOUKaXx WHHUN I’, TO ecrecTBeHHO B Ka¥ecTBe J10- 
CTHMBIX (yHKUNH JIA pemenuli ypaBuenusa (1) paccmorperb cymmupye- 
i€ @yHKwun c Becom. Jlo cux Nop B 3TOM HallpaBseHHN Obi usyYeH YacTHBIit 
yual ypaBnenua (1), korga I ectb HeKoTOpasd COBOKYNHOCTb OTPe3KOB BeIe- 
€HHOH ocu u a(t)=0. Cpeau Taxux pa6or occ6o cneqyer OTMeTHTb pa6oTy 
VW. Axuesepa (’). 
B oOmem cnyyuae (Korga a(t)=£0) tua pemenus ypapuenns (1) B xKmacce 
HKU, CyYMMHpyeMbIX C BeECOM, Hao Oblo (eC yUeCTb yKasaHHbIt B Hayase 
ATbu cmocoO Kapmemana) HaliTH Bce pewleHusa 3aqauu (3), NpeycTaBuMble HH- 
rpasiom Tula Kom, UpnuayiexkatiuM HEKOTOpOMy CyMMUpyeMoMy xKulaccy 
BeCOM. OTO HaMH CjleaHO B 3amerKe (1), YTO H JaeT BO3MOMKHOCTL NOMYINTS 
)MBOJUMbIC HIKE Pe3yJIbTATHI. 
2. Ilyctb xkosg¢duuventh ypapnenua (1) TakoRb, uTO 


ig ale bit 3 epee | (en Gey lH lel aos ia es 
k=ny+1 h=n,+1 
my, m 
Seo | luna (t--c, em) |e (tf ——c,) a,0(2), 
k=ngt1 k=m,+1 5 
(5) 
a(t)—o(t)= [J (t—cx)* [J] (t—cn)* x 
k=n2+1 k=n,+1 
ein —e,)  [[n*§ Ge) 8, 
k=n41 k=m,+1 ~ 


fe. Ny< nak nn<n<m<m, O<Reip<1; RevezS 0; bynxuau 
,(¢) u 6, (t) oravanpt oT HyA Bcloxy Ha I’ uw NpwHaqexKaT kK _ kwJaccy 
(T's C1, = 5 Cn,); Cx (R= 1,..., m) — HexoTopple TouKH sMHMH I. Ilycts 


ng 


f(t) ELy (Tr; epee) [fe pe sen fore 


k=l ken 
Ng 
Zool Weel <2 acta (6) 
k=tmt+l | 

je «, = Red,, R=1,..-, N, MPHYeM INCA oe, b=1,..., Ny, 0603HadaI0T 
japametppi (1) cbyHKuun 0, (t)a,1(t) B TOUKaX Cr, Rod ace tp HeemienHe 
(t) ypapuenus (1) mMbI OyqeM UCKaTb B kslacce Lp, (Cngtir+++, Cn), OMpeMeACMOM 
TIOMOMIbIO MapamMeTpoB a, k= 1,..., n. 


[IpumMenaad yka3aHHbIM HaMM Bbillle cnoco6é KapsiemaHa EQ TEE STEN 
IWe pesyJbTaTbI 3amMeTKH (*), NOMyUMM, UYTO Np Hallux OF PAHISGEE ARs 
cau x = ind[A (t); T]> 0, To ypapnenue (1) Bcerfja paspeliHMO B Kil 
Ba(Cn,t1>-++> Cn) WH BCe ero pellicHHaA MpeAcTaBIAwTCA cbopmy ol 


9 (t) =a, (t) f(t) —0 (t) (1) S(Z)+e(t)b(H Pal), 7) 
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rye re 
a,(t) = a(t)[a2(t)—B (EJ, b(t) = b(t) [@? (t) — (OY 
w(t) = [a(t) + b(t)] © (2); 


P,_, — MpousBoubHbi NommHOM cTenenu x—1, mpwuem Py_4 (t)=0, ecm 
»—1<0; ®)(z) — Kanonmueckaa cpynkuua aus A (f). 


Ecnu x<0,To ypaspuenue (1) umMeeT pemleHue B Kalacce Ip, (ee 
Tora HW TOJbKO TOra, KOra BbIMOJIHeHbI YCOBHA 
(Ho () f (Qdt = 0, Hath! fo Ay PER (8 


IIpH 3TOM ypaBHeHue WMeeT efMHCTBEHHOe peliieHHe, mMoyyaemoe u3 (7) 
Korqa Py (t)=0. . 
Ecan cbyuxkuusa f(t), Hapamy c ycnopuem (6), yoBMeTBOpxAeT Takxe ye 


my, 
nopusam f (t)ELp (r; I] |t— Cp r) rye ¢— MpOH3BO/IbHOe He*HKCHPOBaH 
k=n+1 
HOe HOJOKUTeIbHOe YHCNO TakOe, UTO ©<&, & — AOCTATOUHO Mauoe CPUKCH 
poBaHHoe YucO, TO pH pewieHud ypaBHenusa (1) ungeKc Kuacca Jleber 
OCTaeTCAH HeH3MCHHBIM (T. e. P; = P). 


AnanorwaHo MoxKHO HaliTH pemienHe B KBajlpaTypax Jia ypaBuenusa Nop =f 

Mopmy.ia (7) aeT BOSMOXKHOCTh H3YYHTS PA, CBOMCTB pelleHHA y paBHeHHs 
(1) B 3aBHCHMOCTH OT TeX HJIH HHBIX CBOHCTB KOS(PPHIHEHTOB cBoOo,HOrO UWieHé 
ypaBHenus. Tak nampunmep, ecsma(t), b(t) € H (T3c, ..., Cn), f(t) €H", To BcaKoE 
peuleHve ypaBHeHua (1), MpHHaqmexamee Kuaccy L, (0), IpHHaqexKUT TakxKe 
Ksiaccy HH", 

3. U3BecTHo, YTO OAHOM 3 OCHOBHBIX 3aay B TEOPHM CHHTYJAPHbIX HHTeP 
PpaJsIbHbIX ypaBHeHHi Cc aqpamMu Kou aBsaeTcaA 3aqaua peryiapusalun. Saaue 
3Ta 3aKIOUaeTCA B CJIELYIONEM: JIA JaHHOrO CHHrYJApHOrO MHTerpasbHort 
ypaBHeHHa TpeOyeTcaA NOCTpOuTh Takoe ypaBHeHue DpexroibMa, 4TOOHI cpest 
peuleHHu 3TOrO NoceqHero HaXOMMMMCb BCe PeWICHHA CHHTYMAPHOrO HHTerpasb 
Horo ypaBHeHua. B cayyae, Korga I’ —3amkuyTaa AMHUA, a KOS*PPUIMeHTS 
CHHIYJIAPHOFO HHTerpabHOrO ypaBHeHHA HeMPepbIBHI, PeWIHTb 3ayady pery 
JApW3alHH yaeTca Oe3 MpHBIeYeHHA rpaHHUHHIX 3ayad TeOpuu aHanuTuye 
cCKHX (yuku (4, °). B cryuae xe, Korga [ — pa30oMKHyTaa JIMHUA, WIM KOrRE 

3aMKHyTa, HO KOS@PHUMEHTbI ypaBHeHHA HMCIOT paspbIBbI NepBoro poya 
pelluTb sayady peryAApusaluu Oo CHX MOP yaBaslOcb TOMbKO C MOMONIbIO pH 
BJICUEHHA TpanHyHou 3ayadu PumMana —IIpuBasnosa (°). Tak Kak mMocnequas 
3ajaua B CJly4ae HECKOJIbKHX HeEM3BeCTHBIX PYHKUUH B OOnIeM CIy4yae stbbeKTUB 
HO He pellaeTca, TO JO CHX TOp B Cyulyaae CHCTeMbI CHHIYJAPHbIX MHTerpasb 
HbIX YPaBHeHH Oplla NOKa3aHa (*°) JMUIb BOSMOXHOCTh peWieHuA 3ayaqH pe 
ryApHsaiuu Oe3 sdPekTHBHOrO NOCTPoeHUA peryAAPHOPO HHTerpaJIbHOrO ypaB 
HeHua DpeyrosibMa. OToT mpoOed B TeOPpHM CHHTYJAPHbIX HHTerpasbHbIX ypaB 
H€HHU MOXKHO JerKO BOCHOJIHUTH, Kak 9TO OyeT MOKa3aHO HEDKe, eCJIH B KaueCTBI 
QONYCTHMBIX PyHKUMH AVIA pewieHua OyeM paccMaTpHBaTb HEKOTOpHIe CyMMH 
pyemble (yYHKIMH C BeCcOM. 

4. Ilycrp p(t) —HeoTpulatebHad NOYTH BCIOLy KOHeYHaA MH MOUTH BCION 
OTIMGHAA OT HyJA u3sMepHMaa dynKuua Ha T, a e(t)=(9,...., on) —BeKTOp 
KOMHOHCHTHI KOTOpOrO ABJAIOTCA PYHKUMAMU us KNacca L,(T; e). Onpegenn 
HOpMy BeKkTopa ¢(t) paBeHCTBOM 


kale 


| 


(10 (4) ign (t) Pas. @ 
r k=1 


Takum o6pa3om MpI Nlosy4uM HeKOTOpoe MpocTpaucTBo Banaxa, KoTOpoe Oynel 
o6osHayaTb Takxe yepes L,(I'; p). JlerKo MoxHO TlOKa3aTb, 4TO COMM BE 
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MiHeHHOrO (YHKUMOHAaIAa, ONpeeeHHoro Ha poctpancrse L,(I; p), uMeer BU 
¢ 


lg=\e()¥@)dt, o(t)EL,(T; p-%. (10) 
1p 


#} Paccmorpum tenepb onepatop Ny, B KoTopom a(t), b(t) — u3BecTHBIe 
WATPHIbI, yYROBJeTBOpsAIOIue yCJOBHAM 


a(t), D(t)EC(T; c,..., Cm), deta, (t)-det &,(t)40 sciogy na I, (11) 


Ble dy (t) = a(t) + H(t), bo (t) = a(t) —O(t). 

4 Ilycrp p(t) —neorpunaTenbHad HelpepbiBHad (pbyHKWMA, YOBAeTBOpsIO- 
sax YCJIOBHHM: 1) p(t) OOpamlaeTcA B HYJb JIMIIb- B TOUKAX C,,..., Cm} 
mM e(@)ELig(l); 3) I Sell< Mell, rae Hopma paccmarpuBaetca B 
@Mbicsie mpoctpauctsa Lp, (1; p) nan Ly(L; o'-%); M — nonomutTenbHaa m10- 
QlOHHHaA, He saBucaujad or o. IIpumepom dyHKunH, yoBseTBOpsoMel 


m 

ceM 9THM ycIOBHaAM, aBaetca dynKunsa p (t) =|] | t—cp |[*?-?, roea,— 
k=1 

;POM3BOJIbHbIe BellleCTBeHHbIe YHCa Takve,- uTO O<o,< 1, k= 

Met, «25 Mr. 

PaccMoTpuM onepatTop 


Mg = a, (t) 9(t) +o *(t) S (ob,9), (12) 
Ye e(f)=ptt(Z), - 2a, (t) = apr (t)+ 65 (t), 2b, (t) = apt (t) — 
|— 6p * (t). 
i Hlokasnimaetca, uTo ecu 9EL,(T; p), To 
MN ye =¢ + 99, (13) 


Ae %—snoiHe HelpepbIBHEIt onepaTop, oTOOpaxalollul IpocTpaHcTBo 
-p(’; p) B ceOa. Takum o6pa3om, onepatTop (12) aeT BO3MO%KHOCTb pellHTb 
ayqauy peryapHsalHn iA ypaBHeHua 


Noe+3e=f, FELT; p), (14) 


3 Klacce dyukuni L,(I'; p) Kak B Cayyae OfHOoro ypaBHeHuA (T. e. Korya 
1, b, f, p—WyHKUMH), Tak MH B Cayyae CHCTeMbI TaKMX ypaBHeHHH (T. e. 
1, b—marpuubl, fj H 9-—BeKTOPbI), 

ToT pesyIbTAaT JlaeT BOSMOXKHOCTh AOKa3aTb Bce Teopembl Herepa AA 
ypanHenua (14) B yKa3aHHBIX BBIlle MpeAMOsIOXKeHUAX OTHOCHTeJbHO a (CZ), 


(t), F(t), e(é) uP. 


T6umHCCKHH MaTeMaTHUeCKHM MHCTHTYT Ilocrynuso 
um. A. M. Pa3may3e 14 VI 1956 


Axkagemun Hayk [py3CCP 
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Moxxaner Ananemun nayx CCCP 
1956. Tom 114, Ne2 


MEXAHHKA 


E. Tl. MONOB 


¢ 
1g 


OHO OBOBLUEHHE ACHMMTOTHYECKOLO METOJIA 
H. H. BOrOJIKOBOBA B TEOPHH HEJIMHEMHbIX KOJIEBAHHH 


(I1pedcmasneno axademuxom H. H. Bozoawbosem 1 VI 1956) 


Acumutrotuyeckuit Meron H. H. Boromo6opa B pa3qeme coOcTBeHHBIX 
KOeOanuii KHurH (1) H31I0%KeH NPHMeHUTebHO K AudppepeHyualbHOMy ypaB- 
He€HHIO Biya 


d dx 
Sa tote = of (x, F)- (1) 


Meroy Mo3BoIMeT ONpesesATh NepHoquueckHe KOseOaHHuA, a TakxKe KOJIe- 
OaTeIbHble Mpollecchh C Me€AMeCHHO MeCHAWMLMMUCA aMNIMTyZOH U 
yacToToH. B  paOore (7) sToT MeTo pacipocTpaHeH Tak»ke H Ha CHCTeMbI 
BbICOKOrO. NOpAyKa. | a 

Bo MHOrux TeXHMYeCKHX 3ajlayax, OCOGeHHO B TeOpHH aBTOMAaTHYCCKOTO 
peryJHpOBaHHa, HeOOXOHMO ObilBaeT HcCeqOBaTb ObICTPO 5275 
ILHe KosleOaTebHbIe poueccbl B cBa3H c 9THM MpescTaBAeT HHTE- 
pec mocTpoeHHe acHMNTOTHYeCKOrO pelleHHA YudtpepeHuMaIbHOrO ypaBHeHHA 
Bula 

Ox 1 op 8 1 cy = of (x, 5 a)? (2) 
dt? dt 'F. ii ; 


rye ¢€—Masbii Napamerp; 6, C—BelIeCTBeCHHbI€e NOCTOAHHBI€E HCA; 
f (x, dx/dt) — 3aqaHHad HemMHelHaa cyHKuUHA. 

pu ¢=0 B cayyae KOMMIeKCHBIX KOpHeH XapaKTepHCTHYeCKOrO ypaBHe- 
Hua p? + 2bp +c? =0 pemenne ypaBHenua (2) uMeeT BHA . 


x=acos), a=ae-*, beot+h, o=Ve—b. (3) 


‘ 


Cuefya ujlee acumntoTuueckoro Metoga H. H. Boromo6opa, 6yyqem uc- 
KaTb pellieHve ypaBHenua (2) upu ¢=40 B dopme 


x =acosh-+ so, (a, 0) + s*0,(a, b)+. (4) 
HO C HHbIMM BbIpaxkeHuaAmMu Jia a(t) uw v(t), Hexen B (3), a HMeCHHO: 

da 

7 = —ba+eO, (a) +2@,(a) +..., 

dy 


-(8)} 
dh ee) eae | 


HipH4eM  UMeeT TO 2%Ke 3HaeHHe, UTO UB (3). 

Paccmatpupas (4) u (5) kak PopMasIbHble pAqbI, OrpaHWuHMcsA B HUX He- 
OO/IbIUMM KOHEYHBIM YHCJIOM UIeHOB m ( 1,2,...) M OyqeM HcKaTb (byHKUMH 
91 (a, ), 2 (a, %),...; 9,(a); ©, (a),..., B, (Q), d8g(@)>. . .oTakye. aTOOm 
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i; 
Xt) u ¥ (¢), durypupyromme B (4) u (5), yqoBnerBopsumH aHHomy yudde- 
HUMaJIbHOMy YypaBHeHHIo (2) C TOUHOCTbIO JO BeIHUHH Ae erly 
IIpoyenaem noycranopky ucKomoro petenusa (4) u (5) B ypaBHeHue (2), 
TIPOBORAalollylocA PAROM JOBOJIbHO TPOMO3AKHX BbIKMaOK, MOMOOHBIX BbI- 
1akaM KHHrH ('), H IpHpaBHsAeM 3aTeM KOS(PHIHeHThI pH OMHAKOBbIX 
emeHax ¢. B pesymbTaTe nowy4yHM psy ypaBnennii: 


— 2mB,a cos) — ba oe cos § — 2am®, sin 5 -[- ba? SPs sin) + 


etek BR — mas 2B 4 mat SO 4 


=f (acos, —awsin » — bacos <4 (6) 


— Biacos) — 2wB,a cos) 


— 20,8, sins) + 


+ 0, a 77 Cos} — a®, sin y + ba? £ 


oO? 
Pg + 20B, aia =f 


dB, 091 


+ @ oe — ba + 200 bom — 2ba B, O81 Ob ce) 22 


“Oye oda «Ob 19a dv da ay ay oady 
— 260, S$ — hq SSH 4 pag 9 oba@, SH 4. page SP — 
= 9,fx(acos?, —awsin —bacos as + (®, cos ; — aB, sin — bo, — 
— ba oe 2 4 52) F(a cos, — awsin — bacos ¥),... (7) 


ByleM CuHTaTb, 4TO (yHKUNA 9, (a, Y) He CosepxKUT B CeOe YIeHOB Cc 
in u cos, TaK KaK TaKOBbIe CCTCCTBCHHO BKJIIOUHTb IeJIMKOM B_ lepBoe 
araemoe pemeHua (4). Torga, pa30%xHB MpaBylo yacTb (6) B TPHTOHOMeT- 
|H¥eCKHt pA HM MpupaBHAB COOTBeTCTBYIOULueE Kos ppunvenTal oOeux 4acTeli 
/papHenua (6), NowyuHM 


— 20d, + ba? Bt — h, (a), —2a0B, — ba = g, (a), (8) 
a 0 0? 
ba? at + 62a * — wo? aha one she wo, = 
0 (a) + >) [gr (a) cosry +A, (a) sinry], (9) 
r=2 
‘Te 
} 27 
Ad) z= f (acos¥, —amsin ¥ — bacos ¥) db, 
0 
1 c | 
¢ 
Er (Oe =\ f(acosv, —awsinv— bacos)cosrydy, 
7 0 as 
; am 
h, (a) = —\ f (acos ?, — aw sin ¥ — bacos¥)sinrydy (r= 1, 2,..., oo). 
0 


UacrHbimu pewienusmu jByxX ypaBHeHuit (8) ompefesmiorca cbyHkunu 
D,(a) u B,(a). Tem cambIM MbI HaXOJMM TepBoe mpu6mmxenne (5). Jlanee 
43 ypaBHenus (9) ompeyenserca (byHKkuHA 9% (4, v), UpHuyem mocweqHAA 
aileTCH B Bue paja 


6 (a, ¥) = 05 (a) + 9} [or (a) cosr +w, (a) sin rd], 
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KOI PDULMEHTHI KOTOPORO Hev3BecTHHI. [loq_craHOBKa 9TOTO BbIpaxKeHHA B (9) 
JJaeT BO8MOXKHOCTh HaliTH BCe KOSPPHUMEHTH! Vp, Vr, Wr YEPe3 BeMHYHHEI Lo, 


Br, hy. 

Tlocne sToro aHasorHyHo mocrynaem Cc ypaBHeHHem (7), H3 KOTOpOrO 
ompeyensem ®, (a), B,(a), urO aeT HaM BTopoe MpHOmMxKeHHe U PyYHKUMIO 
aes 6 ua, Wper- 

OrpaHuuuMca Jasee pacCMOTpeHHeM TOJIbKO TepBOro IIpHOJIH2KeH pex 
CTaBUB ero B BHJe 


x =acosh, <7 = — aw sin ) —bacos¥, (10) 
npHyem . 
da dy 
G01 (2), Grr (a), 
rye 


a (a) = —b+e ce 


@y (a) =@-+ 2B, (a), @ (a) = w + 2B, (a). 


“4 


Sfecb a HW @y, HCHOJIb3yA TepMHHONOrMIO JMHeHO TeOPHH, MOXHO Ha 
3BaTb, COOTBETCTBCHHO, «MIPHOBCHHBIM»  OKasaTeJIeM saTyxXanua =H 
«MIPHOBeHHOM» YacTOTOH McceqyemMoro HesMHeHHOro Npowecca, IpHyeM «MrHo- 
BeHHad TOCTOAHHAad BpeMeHM» saTyxXaHuaA aMMVINTYAbI KONeOaHU OyyeT 

T (a) = —1/a, (a). pu stom bu w = VC2—O® aBaaworca, COOTBETCTBEH- 
HO, WOKasaTeeM 3aTyxXaHHa uM YacTOTOH KomeOaHuit sHHeMHOM CHCTeMBI (2) 
Hpvge ==). 

Ypapyenua (8) qua onpejenenua tbyHKuni ©,(a) u B,(a) MowHO pes 
CTaBHTb B Bue 


i 

20, (a) = B (a) + ba? 281, 20B, (a) — (a) =O, (12) 

Ewe | 
B (a) = — hy (a) SG f(acos?, —awsin » — bacos)sinvdb, (13). 

{ (a) = — (0) == -4 f (acos?, —awsinv—bacos)cosvdp. (14) 


Vrax, B o6mem Cyyae AA oMpeqeneHHA a H w? corsmacHo (12) 
uw (11) nonyyaem dopmyspi 


e8 (a) ba dey ati eB (a) 4 dw; 
abe Baa St See 2ao 20 ge” 15 
2 dity 2 2 sags 2 eo 
a2 = + ey (a) — ba ~~ — bay — b =< + ey (a) + a —ba— 0’. 


HntTepecho, uTo nocweqHve BbIPaxKeHHA C TOUHOCTHIO JO ¢? copnaqawr ¢ 
pesybTatom II. E. lpencrega (*), nomyyeHHbrm coBceM Apyrum HeaCHMIITO- | 
THYCCKHM Me€TOJOM Oe3 BBeJeHHA MavlOro MapamMeTpa. OgHako 9TH copMyuIbI 
CaMH SABJIAIOTCH CJIOXKHbIMH udpepeHuvaIbHbIMH YypaBHeHHAMH, B OOJIb= | 
INMHCTBE CuIyYaeB HeyOOHbIMA JIA MpakTHyecKoro npumMenenus. Mor Ke 
SHeCb TMOJYYaeM BOSMOXKHOCT MpeCTABATh HX Jasee B Oowee MpOCTOM KOHed- | 
HOM BHJe. . 

Bo MHOruxX KOHKpeTHBIX 3afjayax 3aBucumocTu B(a) u (a) reomerpu- | 
YECKM IIPeACTAaBJAIOTCA IJIaBHbIMM KPHBbIMH C MaJiOli KpPHBH3HOH. B sTux 
culy4aax BTOpble H BbICIIMe NpOMsBOAHBIe OT B UY MO @ MOMKHO CUMTAaTb Ma- 


JIBIMH BeJHYHHAMH NOpAAKa © (MO CpaBHeHHIO C BeTHUMHaMH B, y H UX Tep-| 
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BIMH IIPOH3BOHBIMH) H MpeHeOpeyb HMM B NepBOM MpHOmyxKeHHH, BHeca ux 
MeT B MOcTpoeHHe BTOporo mpHOauxKeHUA. Torga nosyuuM 


& tygke” | 8 (2) ba dy 
ay = b+ “(5S =) 2 (2m? + 0?) Zl. 


16) 
' b dB ba dy ( 
I a E IGS Gree pie ore) ay) A 

Hakonell, B TOM cuyyae, Korya B(a) 4 {(Q) ABIAIOTCH MEA UeCHHO Me- 
AIOULHMUCH PYHKWUAMH, T. €. MpOH3SBOHBIC OT HHX MOXKHO CUHTATb 
faJIbIMM MOpsAKa ¢ lO CpaBHeHHIO C BesMYHHaMH B HY, UMeeM 


ape — bf OO) et (a) (wt = —B), (17) 


Jina sToro NocieqHero Cy4ad MOXKHO Tpe_O*KUTS cne_yiouuli npocroli 
popMaJIbHbIi MIpHeM peleHHaA HewMHelinoro ypaBHenua (2) B TepBoM IpH- 
mKeHHH. TIpopefemM «9KBUBAMCHTHYIO AHHeEAPH3alH Wo» ypaBue- 
ima (2). J[na sroro pa30xKUM ero MpaBylO YacTb C NOACTAaHOBKOli (10) B 
‘PHIOHOMeTPHYeCKHH PAA, OrpaHwyHBasAcb ueHaMH c cos u sind: 


eC : 
ef (x, a = [g,(a) cos? + hy (a) sin Y). 
amMewaa, 4TO, coruacHo (10), cos) = ~, sind =— go a bx) H BBOYA 
? ? ? a bf ry aw \dt , 


OosHayenua (13) u (14), Moxem 3anucaTb ypaBHenne (2) B Bye 


= ‘ [20 lat [ete (a) — EO) 2 = 0. 


aa q@ 


Pemenue KBaj[paTHOrO XapakTepHcTHYeCKoro ypaBHeHHa 


p? + [2% —E2 p44 (a) — = 0 


Be be eee (a) — —[e—Fe/, 


@ 2aw 


OTKY/la NlOKa3aTe@JIb 3aTYXaHHA HW WacTOTa OyayT 


eB (a) Oe ae. ihe 
a= — b+ saw wine’ 6? +- ey (a), 
aqTo copnayaeT c (17), a pemenne umeer Buy (10), CueqopaTembHo, onvcaH- 
Had QIKBUBAJIGHTHaA JIMHeapH3allHA MOXKeT MPHMeHATbCA Jit UCcweAOBAaHHA 
ObICTpO 3aTyXalollNx HesMHelHEIx mporeccos (4), ecmH 6 (a) HM {(a) ABMAIOTCA 
‘MeJJIeHHO MeHAIOWLMMHCA (yHKUHAMH. B Oosee OOWIMX CLyYaAX AOJUKHbI MpH- 
MeHaATECA (popmystb (16) n (15) mpH To xe copme peilenua (10). 
JleHHHrpalckad BOeHHO-BOsLyWHaA Tlocrynuao 


HHKeHepHad akaylemuA 29 V 1956 
um. A. ®. Moxaticxoro 


WUTHPOBAHHAA JIMATEPATYPA 


1H. H. Boronw6os, lO. A. Mutponoabc kui, AcummToruyeckHe MeTOspI 
B TeOpHH HemHHelinpix KoneOanuii, ra. I, M., 1956.  ? H. H. Boroaw6oBs, CoopH mp. 
‘Wucr. crpour. mex. AH YCCP, 10, 9, Kuen, 1949. 7 IL. E. lpeuc : ed, egy alee A 
Ne 3 (1956) (coxpamen. mep. u3 Proc. IRE, 102, Part B5 (1955)). E. fl. Monos, Hse. 
‘AH CCCP, OTH, N 9 (1956). 
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Jloxaann Axagemuu nayr CCCP 
1956. Tow 111, Ne 2 


— 


THIPOMEXAHHKA 


r. A. JOMBPOBCK HM 


O CTPYHHOM OBTEKAHHH C JO3BYKOBbIMU CKOPOCTAMH 
PEWETKM NJIOCKHX MJIACTHHOK 


[(Ipedcmaszeno axademurom JI. H. Cedossim 28 VI 1956) 


1. Pacemorpum B muiockoctu Z = X + iY OeckoHeuHyto peleTKy C MepHo- 
yom le¥, cocTraBseHHy!0 U3 MvIOCKUX MacTHHoK AamHEI L (puc. 1). Sayaya 
© cTpylinom o6TeKaHHH TaKOli peleTKH HeCxKMMaeMOH 
XKUIKOCTbIO pacCMaTpHBaslacb B paOorax (1). . 

Ecau € = Ve—!® — komnuieKcHad CKOPOCTb TeveHHA; 
C*—V*e-it yw C** = V**e—'8 — cooTBeTCTBeHHO, KOM- 
leKCHaA CKOPOCTb B 6eCKOHEYHOCTH Tepe pellieTkov 
MB OeCKOHEYHOCTH 3a pellle€TKOH, TO KOMIJICKCHbIM 


Paced: CMaTPpHBaeMOH PellieTKH HECKHMACMOH XKHKOCTbIO MOMK- 
HO Iipe4cTaBuTb B BUJe 


20 jy Ee ee 


an (Ce) C—e) 
a CaO Vee 
an C0) C— Vee) 
= 9n IG —OG 0) on a, (1) 
rye Q u I’ — qelicrButrenpupie NOCTOAHHbIe, IpHyeM 
~~ 
p= tg (a= 4). (2) 


Oro6paxkaxA Teyenve B O,HOM NepHowe Ha MwockocTb €, Nomwyyaem B kKa- 
yecTBe OOlaCTH TeyeHud MOyKpyr, us0Opaxeuubii wna puc.. 2. DynKyna 
W (C) BHYTpH NonyKpyra ocoGeHHocTeit He uMeeT; ce 
OcoOeHHOCTH pacnosOXKeHb Ha rpanuye u BHe paccma- ¢ 
TPHBaemon OGsacrTH. ; 

2. OOpamlasich K sayaye 06 : oOTeKanuH peleTkH "i 
TJIOCKHX TJlaCTHHOK JO3BYKOBbIM TIOTOKOM raga, 3aMe- 

THM, 4TO TOUHbIM MeToR C. A. Uanspiruna (4) 3yech He 

MpWMeHuM. Tounoe pemenve sayaun opvruna/bHbM 

CMOCOOOM, HO B BeCbMa CJIOKHOM BUI, BII€pBbIe T0- ~ ae 
my4yeno B (°), 

B Hacrosmelt 3amerKke 6 eT IpHBeqeHo 
OM2KeHHOK MocTaHosKe, os 3 (®), ie 
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NOTeHUMa W IIA 3aqauH O CTPyHHOM OOTeKaHHH pac- 


BmecTo TOUHBIX ypaBHeHHli It NOTeHUMana cKOpocTH Q HM (yHKUWH ToKa 
pacCMaTPHBalOTCA IIPHOJHKeHHbIe ypaBHeHHA 


0 
= = [nthm(s—s)P%, <2 — —[nthm(s—s)P oe, (3) 


yae s—epemMeHHaa BMecTO Moqyaa cKopocTu; §—yrom HakKNOHa BeKTOpa 
{eKOpoctu; m, nN MW Sy—POH3BOubHbIe NOCTOAHHBIe. 

Benmunna s;=S—S) CBA3aHa C MWIOTHOCTbIO p, CKOpOCTbIO U H JaBule- 
HHeM P COOTHOLICHHAMH 


Ae** (m th ms,— 1) + (m th ms, + 1) 


um Welty 4 
P ‘n? th ms, [Ae®* (th ms, — m) + (th ms,+ m)| (4) 
2 etd Bn2e th ms, : (5) 
Ae®*: (m th ms;— 1) + (m th ms,-+-1) 
= n2B2 | @rrthins, 4 ; C 6) 
i 2A (m?—1) Ae? (m th ms;— 1) + (mth ms, + 1) ain ( 


imge A, B u C — npoussoupuble mocrosuuble.. Beruuunn m,n, A, Bou C 
Jollpeyess10Tca 3 yCuOBUA Hausyulwero MpHOmMxKeHuA K ajuadaTHUecKOMy 
iTeuveHHIO rasa. 


Ome peweHuaA ypaBHenuit (3) BbIPaxKaloTcA Yepes MPOusBOMbHYIO ..aHa- 


dF 


o=nRe (— mF + thims, i) : - = 2 Im (— mF + cthms, 7) (7) 


Jia tlepexofqa K Pu3suyeckohH MocKocTH TeyeHHA rasa Z uMeeM 


nB V,dF e dF V,dF "et dF 
anBe 57. Vol e? dF (rea ANTS ds, 8 
mem Lies _ eddy av Vo d3 zi 03 dz br Vo a3 “8 8) 
‘Tae o; H 9, — H8BecTHbIe (yHKUHH S, (°): 
3. TlonoxuM a 
es = C = Ve-i0, (9) 


Torfla paccMaTpHBaeMoMy TeyeHHIO ra3a B-OJHOM TlepHoye, KaK .H COOTBET- 
CTBYIOULEMY TEUCHHIO HECXKHMAeCMOH XKHAKOCTH, B MwocKocTH € OTBeyaeT H30- 
OpaxkeHHbi Ha puc. 2 nowyKpyr. Tak Kak rpaHutie NoJlykpyra COOTsBeTCT- 
ByeT JIMHHA TOKa, TO IpHMeM Ha Heh » = 0. 

PemeHve 3ajjauv UpeycTaBuM B Bue CYMMBI 


P= (Fy, fe AF oy.) ate (a3F sy, a Gal ay, ale Fssgs (10) 
rye 
: ¢ 
nt yim —y,m 2p \ 
Pry; — = (wp, — 0 \c a &)> (11) 
0 
mipHueM 
W=¥=—l, yw=y=+1, %=thmsy’, (12) 
w, =In(¢—C)+in¢—%), w=—w,—g(), 
w,=iln(c—C*)—iln((—C), “w,=ow,—h(®: (13) 


W, = W) + w+ ag (0) +a,h (0). 


Syecb s** — nocToAHHoe sHaveHHe S, Ha MOBePXHOCTH CTPyH; w— Mofweka- 


Waa onpesenenuio (yHKuna C, He uMerlollad OcoOeHHOcTeli HH BHYTPH, HH 
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Ha rpaHuye paccmaTpHBaemoli o6uactu; g(C) u A(¢) — NomMHOMbI, MpeAcTas- 
jmiomue co6oli M>m nepBbixX 4eHOB pa3JIOxKeHHA B CTeMeHHOH PAX B 
oKpecrHoctH €=Q cCOOTBeTCTBeHHO PYHKUHH W, UW Wy; Ay, Az, Ag WH Ay — 
leHCTBUTeJIbHbIe TOCTOAHHbIe, 3HAYeHHA KOTOPbIX OMpeeAIOTCA U3 YCJOBUA 
MepHOMMIHOCTH TeYeHHA B Bue ; 


ML Q V* —m * gb Q (Js 
Q = ny) sch ms, a, = va Vo sch ms\, a 
= ee ” esch ms* = Ey" esch ms* o 
a= Te i) (eS) Sis a= ial 13 


B pesyabrate nogcranosku (10) B (7) nouwyyaeM UcKOMbIe (yHKUMH ¢ 
u & c sorapudmuyeckumu ocoGenHocTamu B A 4H B, avaJOrHuHbIMH OCO- 
6eHHOCTAM B CJIy¥ae COOTBETCTBYION[erO TeYeHHA HeCKUMAeCMOH MKUAKOCTH- 
Vimeem 


ee Re {w +0 — 


C is 
* * * d * i) ' d 
— 2. sch ms* sch ms, Leen \ cm SEL de + (V")m emi \ cm dt} + 


0 0 


t ig 
L iH . d ; _m dw, 
+ zesch ms? sch ms, Lv ye imo \ ome Ea en (c % i dt] = 
0 0 


as 


ae Pe iG mihms! *dw ‘¢ 
— (1 —thms** th ms,) 1 ae (15) 
0 


y= Im jw +o 


t t ) 
— 2 sch ms} csch ms, [wy-™ ene ve oe dC — (V*)™ e—imo \ rm os 2 at 44 
0 0 


id 
Feld + (Vi) e—imo | cm See] — 


3 
a 7 csch ms? csch ms, Opicks fe a 
0 


— (1— th ms** cth ms,) C"™™"1 Vs comme eal . (16) 
0 


ScHo, YTO yCNOBHe NepHOAMYHOCTH paccMaTpHBaeMoro fra3so0Boro ToTOKa 
coOulofjaeTen, Tak Kak JleliCTBHTeAbHbIe YacTH BbIpaxKenuli B KBapaTHbIX 
ckoOKax B-(15) 4 MHHMbIle YaCTH aHaJIOPMUHbIX BbIpPaKeHu B (16) aABAAIOTCA 
OMHOSHAYHBIMH (byHkuuamu (V, 4). 

Vcnompsya (16) w rpanuyHoe ycroBue 2) =0, MoxKHO HaliTH Ha rpanuue 
NouwykKpyra 3HaveHua MHMMOli yacTH yHKWMH w (€). Ha CD umeem Im w=0, 
Ha lyre Nosyokpy2xXHOCTH 


4 
Imw = Im {2 sch ms* csch ms}* [wsy-™ eats on de — 
0 


le 
— (vr) sel re de | — 
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r * ee + ; 
— Z, esch ms, csch mst* | (V*)—™ eimo 


Stas 


m 1s pt 
[ C ae e+ 


+ (v*)m pastes ee dt} (17) 


Tak kak na CD Imw=0, To, anamuTuyecku uposoumKad W Ha Becb 


yr, CBOXMM 3aqjauy K OMpeseseHHIo W B Kpyre MO HS3BeCTHBIM 3HaveHHAM 
| MHHMOH uyacTH Ha rpaHuue. Besescrsue MpocToTe! oOsacTu 9Ta 3ajaua 
DKeT ObITb JWerKO pellleHa H3BeCTHBIMH MeTOJaMH. 

IIpu nomomn (8) u (10) onpeyenserca npupamenne le’’, nomysaemoe KOOp- 
HaTaMu (u3u4ecKoli MOCKOCTH NpH OGxo,e M0 3aMKHYTOMY KOHTYpy OKOWIO 
o60H ToukH A. B pesybTaTe npeoOpa3soBaHuli HMeem 


Lei(v—«) =-TR+Q5,, (18) 
‘Kya 
Ore att 
rT =e tg(*—%), (19) 


{€ p’ — IM0THOCTb B OeCKOHeYHOCTH cyleBa, OTHeCeHHad K IMJOTHOCTH 
Touke TOpMoxeHHa. lia HecxKUMaeMOH %XHAKOCTH p* = 1 u HB (19) Nomy- 
jem (2). 
Jjmmuy miactuHKn L Bprmucnsem Takxe 0 cbopmyse (8), IpexqBapHTembHO 
IpefesMB H3 ypaBHeHUA KoOMYeCTBa [BuxKeHHA (*) yrou B. 

M302%KeHHbI B HacTOAUel CTaTbe Ha KOHKPeTHOM IpHMepe IIpvemM Mo- 
poeHHaA JorapHMuyecKHX OcOOeHHOCTEeH THIa HCTOUHHK HW BUXPb MOxeT OBITS 
CMOJb30BaH IPH PpelieHHH HM ApyrHx 3afjay O ras0BbIX CTpyAx. 


MatematuyecKHi HHCTHTYT Tlocrynu.10 
kum. B. A. Crexnosa 14 VI 1956 
AxkaylemuuH Hayk CCCP 


UHMTHPOBAHHAA JIMTEPATYPA 


1H. E. Ky kospc xu if, Moan. co6p.cou., 3, M.—JI., 1936. 2C.A.Uanaurun, 
.T.Muuaxos, IIpunom. KTlomu. co6p. cou. H. E. )Kyxoscxoro, 3, M.—JI., 1936. 
A.Betz, E. Petersohn,Ing. Arch.,2,No2(1931). 4C. A. Vanaprun, O rasoBbix 
tpyax, 1949. 5 10.B.PyxuHeB. Coop. cr. nog peg. JI. UW. Cegosa, Teoperuueckaa rugpo- 
rexanuka, Ne 4, 1949. & TF. A. omO6poscKku ii, JAH, 103, Nel (1955). 7 JI. U.Ce- 
-oB, Ilmockue 3afa4uHv THApOMHaMHKH HW adpoqHHamUKH, 1950. 
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Jloxuange Anxanemuu nayr CCCP 
1956. Tom 111, Ne2 


‘ 
ACTPOHOMHA 


A. Jl. OWIEPOBHY, C. &..POXHOHOB u B. E. AXOHTOBA] q 


OB ABCOJIOTHOM SAPKOCTH HEKOTOPbIX YUACTKOB 
MJIEUHOFO IYTH 


(ITpedcmaeneno axademuxom A, A. Jle6edeetim 7 VI 1956) 


Bonpocst doromerpuu Maeunoro Ilytu, kpomMe caMocTosiTeJIbHOro MHTEpeca, 
WIpaloT BaxKHYIO pO/lb pH yyeTe 3Be3qHOM COCTaBJAIONeH CBeYeHHA HOUHOPO 
He6a. Oco6eHHbIli HHTepec UpescTaBsneT cboTOMeTpupoBaHHe HeOecHoro cBOa 
B WHPOKOl O6acTH CneKTpa, BKMOYad OnUSKytO MH*pakpacuyto OOVIacTb, CTaB- 

Wyo A HaOmojeHia HeOeCHbIX OObEKTOB 

D4 JOCTYNHOH JIMIUb CpaBHHTeJIbHO HeaBHO. 

i B 1945—1946 rr. Cre66unc nu Yurdopy 
(7) c MOMOLLbIO 3Be34qHOrO 3JIeEKTPOoTomeTpa 
co cBeTOPUIbTpOMA= 1,03u o6HapyxHIM B 
palione YrauakTwYeckoro UeHTpa «CBeTOBOe 
TeJIO», COBEpleHHO ‘He OOHapyKHBaeMOe IPH 
W3MepeHHAX B KpacHoM cBeTe, Bosee eTasbHO 
pacnpeyeneHue sapkoctu Muaeunoro Ilytu B 
uHpakpacHow oOacTH B pavoHe ralakTH- 
yeckoro wWeHTpa uccneqoBpamu A. A. Kanu- 
Hak, B. MW. Kpacopcxui u B. Bb. HuKonos 
METOJOM 3JIEKTPOHHOONTHYeCKOrO. Hpecdpaso- 
Bates (*), B OnuxKHeH uHdpakpacHol o6ma- 
CTH CHeKTpa aOcOJOTHAA APKOCTb HEKOTOPHIX 

‘ yyacTkoB Muewnoro IlyTu Obiia u3smMepeHa. 
C. ®. Poquonospm u VM. 1, ®puumanom py 
NOMOWM SJIeKTpOPOTOMeTpa C KHCJIOPOAHO- 
We3HeBbIM (oTOyMHOKuUTeem (°), T]peqcraB- 


KYN/ KAN 


04 be RG ; ” 06 yz AIO CYWECTBEHHBIM MHTepec Jat CpaBHeHUA 

A ——~ | NOJIYYHTb AHAJIOPHUHbIM METOJOM CBeeHHA 06 

Puc. 1. Cnextpanpuas uyscrsutenb- @OCOJIOTHOM spKOCTH Tex 2Ke yuacTKoB Mueq- 
Hoctb ®9Y-17 c pasauunpimu cpero- Horo [lyTH B BUAMMOM OONACTH CHeKTpa, Tak 
usbrpamu Kak COOTBETCTBYIOMNMX JaHHbIX B JHTepatype 


MbI He HalllJIH. 

HicnouIbsya 3JIeKTpopoTOMeTp c CypbMAHO-IesHeBLIM (poTOymHOxKuTeem (4) 
M UeTbIpe CBeTopHbTpa (KOMOMHALLMH MHTepPepeHUHOHHBIX CBeTO*PHIbTPOB 
M IUBCTHbIX CT€KOJ) ABTOPbI MCCIEAOBaNH pacnpeseseHHe APKOCTH HEKOTOPHIX: 
yyactkos Mueunoro Ilyru B BuyuMo OOnacTH cnekTpa. Ha6mojenusa npoHsBo- 
Ausucb weTOM 1953 r. (ropHaad craHuua TAO) u merom u_ ocenbio 1954 rp. 
(cea. JIlaroqexu B !pys3CCP u A6actymanckas acrpopusuueckas o6cepBaTopus).. 

OppekTHBHAA CHEKTPaJIbHaA YYBCTBUTEIbHOCTD & (B AOCOMIOTHBIX eqMHuaXx) 
MCMOJb3OBaHHOrO (OTOyMHOxKUTeIA DIY-17 npu pasavyHHIx cBeTouLTpax 
mpeActaBsena Ha puc. | (Ugsy-800 B). TouHocTh ycraHoBKH a1eKTpooTomeTpa 
10 a3uMyTy H SeHHTY CocTaBuaa 0,5°. U3mepenua MpoMsBO_UANCb IPH TeMeCHBIX 
yraax mpwemuuka 50 uw 225 KB. rpaq. KouTpomb mocTosHcTBa 4yBCTBHTedb- 
HOCTH SJIEKTPOPOTOMeTpa OCYMIECTBIAJICAH C MOMOMIbIO doctbopa MocTosHHOre 
qeHcTBua. 
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# [lpv JanHoM seHuTHOM paccTOAHHM U38MepAJIHCb a3HMYTaJIbHbIe KpHBBIe 
OKOcTH HeOecHoro cBosa, NepeceKaroujue Maeuriprit Ilytp. Tlepeeesenve sto ya- 
#0 Beerja Oonee WI MeHee 3aMeTHbIH MaKCHMYM Ha KpHBol. Ha puc. 2 npeg- 
\BJI@HbI THIIMYHbIC KPHBble, MO yYeHHble 
HM YeTbIPeX PasIMUHbIX CBeTOPHIbTpaXx. 


50 . 
) Sipxoctb Muaeunoro Ilyru, onpeyenen- ea a 
il KaK pa3HOCTb M@Xy MakcuMymMomu . “ 


HOM Ha KPHBBIX THNa KPHBbIX pic. 2, BD 70 75p° 
paxena B aOCOJIOTHBIX  e€HHHMaXx 40 
or/cM”-ceK.-KB. rpaj.). Ha puc. 3 mpeq- i Ra 
IBJICHO paciipeyesenve spKocTH B,Mmneq- 
ro Ilyru B o6mactu 5600A (pbunptp Nel) s 2% 0 0 750 
PasakTH4eckuM yourotam. [Ipu Bpruc- c 3 
HHAX SAPKOCTH Obla yuTeHa mpospay- gw od 
CTb aTMOC(epbil H BCe PeSYJIbTATbI;MpH- Ve 
ReHbI K 3eHuTY. Jia cpaBHeHHa HaTOoM ® 
fe pucyHke jlaHo pacnpeyenenue uNppa- 40 
yacHon spKocTtH Mneunoro Ilyta By 10 50 100 150° 
LHHbIM (*) B OTHOCHTeJIbHBIX e{HHHUAaX. #0 D. 4 
pe KPHBbIe TIPHBAaHbI B TOUKe / = 90°. Siar anew oat 
PaBHeHHe BeNHIHH BHAUMOH Hu UHppa- 2D 3 
)PaCHOH APKOCTH 3aTPYAHAeTCA TeM OOCTOA- &0 100 150° 
-JIbCTBOM, 4TO B HaCcTOAINelH paOoTe, Kak Agumy iM 


[B paOote (*), HCMOb30BaIMCb CBETO- Puc. 2. AsuMyrTasbHble KpHBBIe APKOCTH 
JIBTPbI C pasH4dHOH IUHpHHOU MOJIOCHI HeOecHoro cBOsa, TrepeceKaionie Muaeu- 
DOIyckanna. OqHako 3 CpaBHeHHuA Op]u- nit IlyTb 

aT KPHBOH puc. 3c BeJHYHHAaMH UHpa- 

[pacHOW ApKOCTH, IIPHBeyeHHBIMH B TeKCTe paOoTnl (*)¥BuHO, UTO BeMHYHHbI 
MMMOW WH HH*pakpacHOl ApKocTH OJIM3KH. 


apesem*cek-kE pao 
35-10” 


- °o 
540 0 20 40 fp eG TG 20 160 


i 
Puc. 3. Pacnpegenenue apKocta Maeunoro IlyTH No rasakTHyeCKHM [OvI- 
rotaM. @ — B uNtpakpacuoli o6nacrH (B,,,) 10 MaHHbIM (®) B OTHOCHTeJIbHbIX 
ejupunax;, 6 —9 BG, B Jlarofexu, 194 7.;-¢ — To xe, ropHad CTaHuHa DAO! 


1953 r.; 2e—To »#xe A6acTymancKan acTpoduswueckaa oOcepBaTopua, 
1954 r.; 0 — senuunupr Ig (Byx/B,) 


[lpu @usprpax NeNe 2, 3 u 4 KpuBbIe pacipeseseHuA spkocTH OM3KH 110 
opMe KpHBolt quis cpuptpa Ne |. y : 
; B tao. 1 mpupeyena cBoyKa cpeqHHX 3HaveHHW APKOCTH Maeunoro ITytu 
3 HCCNEOBAHHBIX HaMH yUaCTKAX CIeKTpa IA TasaKTHYeCKOH JOJIPOTHI 50°. 
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Kak BHHO H3 puc. &, MakKCHMyM B OOvlacTu JJeOeqa IpucyTCTByeT Ha o6eu 
KPHBbIX, B OOMLMX YepTax CXOJHBIX TO Popme. | 
CymjecTBeHHbIit MHTepec IpeACTaBIAeT OTHOCHTEJIBHOe MOBbILMCHHe APKOCTH 
(uu@pakpacuoll) B HanpaBmeHum weHTpa TamakTuKH, OCOOeHHO 3aMeTHOe TO” 
3ABMCHMOCTH OT raulaKTHYecKor JomroTH! BerwdHHbI 1g(Byx/Bs;) -+- const, Momy- 
YeHHOM H3 OpXMHAT KPHBbIX APKOCTH HM MpwBeeHHOH Ha PHC. 3. 


Ta6Omuna 1 
PuJbTp 1 2 3 4 


ApkocTb B apr/cM? e ceK * KB. pag. 710-3 2, 304053. 5, 6et0- 45 det 058 


IlonyyeHuble pe3ysbTaTbl, KaK HaM Ka@KeTCH, MOSBOJIAIOT BbICKa3aTb Tpef= 
BapHTebHOe CyKeHHe, YTO STO «MOKPaCHeHHe» B HallpaBseHuu WeuTpa TanaK- 
THKH ONpeseAeTCA He YBEIMYCHHEM B 9TOM HallpaBJICHHH YMCA XOJIOMHbIX 3Be3]q 
c MpecblaqaiouluM u3uy4eHHeM B HHdpakpacHon OONAaCTH, a, CCIM MPHMHATb B 
BHUMaHHe CpaBHUTeJIbHO MOHOTOHHBIM Xog BeMUNHEI |g (Byx/ By) Ha PHC. 3, CIEKT- 
PpabHOH Mpo3pauHOCTbio KOCMHYeCKOH TbWIM, YBeIMUMBalomeHcA C JJMHOM 
BOJIHBI. 

V3 10x%KeHHBIE pe3YJIbTATHI JalOT JIMIb PpyOyio KapTHHY pacnpesesIeHHA APKO- 
CTH B HEKOTOpHIX ydacTKax Mmeunoro Ilyru; HeoOxoxquMo mpoBeyeHve OoubIIOn 
IiporpaMMbl H38MepeHHit. 

ABTOpbI BbIpaKaroT OslaroyqapHocTb HavalbHHKy TopHo cranumuu TAO 
M. H. Tuespnuesy u qupextopy AOacTyMaHcKoH acTpodusnyeckok OOcepBaTopu 
E. K. Xapayge, mpegxocTaBHBLIHM BO3MOXHOCTb IpOBeCTH H3MepeHHA. 


JleHuurpayckHi rocyZapcTBeHHblt yHuBepcuTe;r Ilocrymuao 
um. A. A. )Kjqanosa 22 V 1956 


UMTMPOBAHHAH JIMTEPATYPA 


1)].Stebbins, A. Whitford, Astr. J., 106, 235 (1947). 2 A.A. Kanuua ke 
B.U.Kpacoscxui, B. B. Hu kouos, JAH, 66, Ne 1 (1949); H3B. Kppimck. acrpodus. 
o6c., 6, 119 (1950), %C. ® Pogxzuounos, H.T. ®©pumman, JAH, 67, Ne 6 (1951) 
*O.0.0asumuctapumsuau,A.Jl.Omeposuu, H.A.Pa3maq3e,C. ®. Po 
MuoHOB, JAH, 75, Ne 5 (1954). 


318 


Hoxraago AKanemun Hayk CCCP, 
1956. Tom 111, Ne 2 


PHSHKA 


A. JI. BESBATUEHKO, H. H. FOJIOBUH, J. 1. HBAHOB, B. A. KHPHIIJIOB 
uH. A. ABJIMHCKHH * 


BJIMAHMH MPOMOJIbHOrO MATHHTHOFO NOJIS| HA HMIYJIBCHbIN 
rA3OBbIM PA3PSA] C BOJIBUIOH CHJION TOKA 


(ITpedcmaeaeno axademuxom? JI. A. Aputumosuuem 22 1X 1956) 


Mccreqopanmto ra30poro paspsija ¢ Combo; CHO TOKa B TOcmequee Bpems 
edeTCd MHOrO BHUMaHHA. B padotax (1, *) HoKa3aHo, YTO cTONO paspsaga, 
iMaeMbIli COOCTBEHHbIM M1OJIeM TOKa, CoBepuiaeT 1—2 OpicTppix payMasbHBIXx 
neOaHia MaJIOH AMIJINTYbI, MOCNe Yero TepseT YCTOHUHBOCTH H Ha BTOpOoH- 
eTbeH MHKpocekyHye Moce Havala paspaya pasBasmuBaeTcs, 
Hamu uccleqoBas0cb BJIMAHHe MPOAObHOTO MaFHHTHOrO NOs Ha ycroruH- 
Tb WiasMeHHoro cTomOa, MOsyYaeMoro HMIYJbCHBIM IIpolycKaHuem TOKa 
epes jelirepHi. JlaBsenve ra3a B OMbITaX yCTaHaBuBanoch oT 0,05 no 0,4 mm 
tr. cr. Cua ToKa jocrurasa 700 ka, Hallpa2%KeHHOCTS MpOsOMbHOrO MarHuTHOrO 
ois 12000 spcr. Paspaquoli Kamepoli cayxuna capcdbopoBas uM creKnaH- 
a TpyOa payluycoM ay = 10 cM, paccrosHve Mex aleKTpogzamu / = 70 cM. 
xeMa yCTaHOBKH JjaHa Ha puc. |. B onmbitax OMHOBpeMeHHO perucTpupoBa- 
MCb B PYHKUHH BpeMeHH TOK pa3spsjla, HallpxxKeHHe MexK]Y 3JIeKTPOAaMn, 
quyc cTon6a paspxajyja WH cpeyHee 3HaYeHHe MpOOMbHOrO MarHUTHOTO Tos 
/muiasme. Payquyc ctronOa paspaga ompejesauca no coTorpapuam paspsqa, 
HATbIM CKOPOCTHBIM (poTOperucTpaTopoM. CKopoctTb cbemKu 2-10° Kaypos/cex. 
Ha puc. 2 mpuBeyenbl CHHMKH cToNOa paspaja 3a Tepspie 10 u/cex. Kak 
HO U3 MIpHBeeHHBIX (oTOrpadui, MpH HaTHYHH MpOsOMbHOrO MarHuTHOrO 
OJIH B TeYeHve NepBbix 5—6 wcek. cTONO paspafa CHKMMAETCH, OCTABAACh OHO- 
JOAHBIM 110 WHHe. CpaBHHBas CHHMKH cToOOa paspAya C IpOJOJbHbIM TOsIeM 
JO CHHMKaMH pa3spxjyla, Korjja Nowe OTCyTCTBYeT, BHJHO, ITO C yBeHYeHHeM 
\allp A2KCHHOCTH Tosa JO 6000 sper. cxKaTHe 3aMeTHO 3ameyuaeTcaH. JlanbHelimee 
‘BEJIHVEHHE MOJIA MaJIO CKa3bIBaeTCA Ha CxKATHH CTONOa rasoBoro paspsaya. IIpu 
ouax B 700 u 2000 9pcT. BUAHDI payuambHbre KOMeOaHHA CTONOa paspaya. Ha 
uc. 3 IpuBeyeHa 3aBucuMOCTh a/a, (a— paguyc cTouOa paspafa, ay — paguyc 
/A3PAHOM KaMepbl) OT BPeMeHH, ONpefeeHHad WsMepeHHeM OOacTH CBeveHU A 
a (oTorpabuax, OOpasibl KOTOpbIX MpHBeeHbI Ha pH. 2. 
Mororpabuv, NpHBeeHHbIe Ha pHc. 2, NOKASbIBAaIOT, UTO BPCMsI CYDICCTBOBa- 
(4A pe3KO O¥epyeHHOrO cToNOa MpH HaJIMYNH MpOAObHOrO MarHHTHOTO TOs 
HauYTeIbHO Gombe, YeM pH oTcyTcTBHH ero. IIpu c1aObIx MPOObHBIX MOJAX 
1a 8-ii MHKpOceKyHJe CTONO paspsifla UCKPHBJIAeCTCA, OCTABaHCbh Ppe3KO OUepyeH- 
[bIM, B TO BPM KaK B OTCYTCTBHE MpOOMbHOFO MOI OH y2Ke Ha 5-ii MHKPO- 
EK YHe MOJHOCTHIO NOTepsA OYePTAHHA, OCTaBaACb B MpebI ye NPpOMe*KYTKH 
speMeHM He UCKPHBJICHHBIM B WesOoM. C MOMONLbIO KPUBbIX PC. 3 MerKO y6e- 
[HTbCA, UTO BPCMA CYIIECTBOBAHUA pe3KO OYepYeHHOrO CTONOAa BOSpacTaeT CHUIb- 
jee NO JelicTBHeM IpOJOMbHOFO MOI, YEM YMCHbIUAaeTCA CKOPOCTh PO CKATHA. 

SeMeHTapHaa TeopHa CKATHA CTOIOA paspAa NOY JelicTBHeM COOCTBeEHHOTO 
faPHUTHOTO NOAA Mp HasHYMH MpOJOMbHOrO MarHHTHOFO NOI CTpOHach B 
Ipe{MOOXKeHHU,.4TO: a) TasOBbIM JaBJICHHEM MOXHO TIpeHeOpeyb 110 CpaBHeHHIO 
: MarHUTHBIMH CaM H CHsaMH HHepuMu; 6) cronO paspsqa COXpanaeT PopMy 
SPYrOro WHAM Apa; B) MpOAOMbHOe MaPHUTHOE NOE BMOPOXKEHO B TWa3MCHHEIH 
‘TOO; r) Macca, ydacTBYIONad B ABHXKeHHU, MOCTOAHHA. YpaBHeHHe J[BUKeHHA 
bIIO IPOHHTerpHpOBaHO Ha 9JIEKTPOHHOM MAallIHHe. 

CpaBHuB paccdnMTaHHble KPHBble C 9KCIEPHMeHTAJIbHbIMH, MPHBeCHHDIMH Ha 
uc. 3, MbI yOequmnch, YTO MpHnone 2ZO00spcr. NomysaeTcA YAOBNETBOPUTEMbHO’ 
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copnagyeHHe, B TO BpeMsaKak pH nome 6000 u 12000 sper. paccuHTaHHoe CxKAaTH 
B HECKOJIbKO pa3 MeHbUIe HaGmOJaeMoro. JTO O3HAYAeT, ATO CHJIbHOC NPONOJMb 
HOe Tloyle He BMOPOXKeHO H 3HaUHTeMbHAA YaCTb ero MOTOKa BbITeKaeT H3 CTONMOa 
3a Bpema coxKaTHA. IIpHHaB, 47TO 
MOTOK IpOAOMbHOFO TOA Mponmop- 
WHOHaeH pagquycy cTomOa, MbI 10 
JIYUHIH peuleHHe ypaBHeHHA JBH- 
2KeHHA, XOPOUIO coBMajaromee C 
pesyibTatamMu usmMepenui. Ilpu 


Omkavka 


K ocuusnsyno- 
epr@Y = TOM OKA3bIBaeTCA, UTO IPH MOMAX 
H,>38000 spect. HHEpHHOHHbIM We- 
HOM MOXKHO TipeHeOpeyb, Tak UT 
cxKaTHe IPOHCXOAUT MpakTHyeck 
IIpH paBHOBeCCHH MarHUTHbIX HaTA 
NICU wernt, T. e. pH YCAOBHM, 4TO 
epagy 2K H YM, Ar . p yi ) 
Ty2 
ai 


pmezila (1) 


me fo, Hz; Ui ze _— coorser- 
CTBeHHO, COOCTBeHHOe Mose TOKA, 
MIpofombHoe Mowe BHYTpH cTONOa 
HM BHe cToOa paspsAya. | 

PaBHoBecne HaTAKeHUH, aBae- 
moe cpopmyson (1), MbI HMeeT BOS- 


RK Ge MOMKHOCTb TI/POBepHTb IIpAMbIMU 
k nyckobou KHonke s | 
WO NY bine u3smMepeHHaMH. JleHcTBHTeJIbHO, B 
ynpabnenus IIPOBOJIOYHOM BHTKe, OXBaTbIBAa!O- 


Puc. 1. Cxema SKCMepHMeHTaIbHOH yCTaHOBKH. 
{iA MpHMeHABIeHCA B OMbITax eMKOCTH Ce, paB- 
How 30 u 180 wth, yacToTa cooTBeTCTBeHHO paBHa 
43 u 17 Kr, a MakCHMaJIbHbIM- TOK Yepes rasopas- 
paguHyio Kamepy 330 u 700 xa. J — cTeKnaHHaA 
KaMepa; 2— MefHbIN 9eKTPOn; 3 — oOparublii 
nmpospoyz; #— oOmMoTKa MpoxosbHOrTO MarHauTHOrO 
noma; 5 — dapdopospit mane; 6 — KapKac o6- 
MOTKH; 7 — pa3pAQHHKH C MOM KUrawueH UrsoH; 


meM paspsjHy!0 Kamepy, BO Bpe 
MA CKATHA Wia3MeHHoro cToN6e 
HaBOMUTCA SC G, KOTOPylo MOK 
HO perHCTpupoBaTb ociMAIOrpa 
cbom. IIpocthie BEIKNaqKH ToKa 


ts 
SbIBaIOT, UTO 3Hax \ © dt, ua 


S— noac PoroscKoro; 9 — JenuTemtb HalpsAxKeHHA; 0 
10 — okHo JA oTocbemKu; a —cxema samycka; “‘@IbBHO€ SHAaYeHHe MpoOOJIBHOTS 
6 — cxema 3ajlep2xxKKN Bpemenu MarHuTHOoro Nowa Hy, pasMepbl F 


QJIEKTPOTeXHHYeCKHe TlapaMeTpb 
yCTaHOBKH, MOXKHO BHIUNCIHNTh H, u cpefHee 3Hauenue H,;. 

[lonyuenHble 3HaveHHaA HallpAKeHHOCTH Noel yOBMETBOPAIOT PaBeHCTBI 
(1) ¢ TodHOCTHIO WO ommMOOK HB38MepeHHs. 

Ecum He NpeneOperaTb rasOBbIM JlaBJIeHHeM, TO HagO Oblwo0 Onl NpHOaBHTl 
yeH 2 nkT k neBow YacTu paBeHcTBa (1) (n — 4NcNO CBOOOAHEIX HW CBA3AHHBD 
B aTOMAX 9JIeEKTPOHOB B | cm? BoROpoga, T — HeKaa ycnOBHaM cpeyHaA TeMMe 
parypa tiasmpl). B mpeyenax norpeuiHoctTelt H3MepeHHii Takoe JOMOMHeHHO 
paBeHCTBO BLINOTHAeTCA IA T<20 9B npu H,>6000 spcr. Ouenka, yaunTprBal 
mad rasopoe JaBsenue npn H,= 2000 sper, yayumaer coorBercTBue TeopH! 
onbity up T~20—30 9B. Takum o6pa3som mpi yOexqaemca, 4TO NpOWONbHO 
MarHuTHOe NOse, XOTA H YBeMHMYUBAeT YCTOMUYMBOCTH CTONOA, He WaeT BO3MOX 
HOCTH Harpeth ero foTemnepatypbl ~ 100 9B, NOyyaemMoli B OTCYTCTBHe IpONONE 
HOO, Toga (cp. 7)). 

Ilo ckopocTH BbITeKaHHA pofObHOTO MarHuTHOrTO omA U3 cTON6 
MOXKHO OWCHHTbh MPOBOAMMOCTh Wla3Mbl ¢, NOJbSYACh COOTHOMIeHHeM 


a®,; st ac2 (0H, 

di 1 "26" ALOF Wrenn G 
Ha onpite usmepsiotca d®,;/dt u a B cbyHKiMu Bpemenn. H,(r) uw m1pousBofx 
Hada Of,/Or ue vsBecTHbl, HO Hz(r) MoxeT ObITh MpescTaBsAeHO c TOMOUID! 
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1 HAWHHSOLOp 


SIFHLIOdowD S ‘Hq 


~ 


~ 
CHHIDE Koh by, 


> 


HEL p 
ETL Dp 


EL OLU GLUDIOWHE. 


MBanos, Kupusog, ABJNHCKUIt 


+7. 141, No 2, Beséatuenxo, Tonosun, 


oy 


PPMYVJIbI, COMepAalleH OMH WIM jBa MapamMerpa, upwuem mapamerpnt 
TKO BbIPasuTb Yepes H3MepsxHeMble Ha OMbITe BEJIHYHHbI. Paéuersr ToKasasn, 
O IPM MMe1ollHxcs OmmMOKaX H3MepeHHii BCeX BeJHUNH, BXOAAUIMX B Pop- 
Jy (2), OMHONapameTpuueckan rapa- 


) 


mMYeCcKasd anupoKcumannsa H, BHYTpH 250 ka 
I3pxya ABIAeTCA JOCTATOUHO TOUHOH. | 
IVHCJICHHbIE B 3TOM MpHOsMxKeHHH 
aveHHA MpOBOHMOCTH I1pHBeeHbi | 
puc. 4. B cayuae annpokcumannu 
2 Popmysoll c AByMa Mapametpamu | 6000 u 
TUMCJICHHbI€ 3HAYCHHA Ss H3MeCHAIOTCA 12000 apem. 
EHee tem B 2 pasa. es 
CyntTasx, YTO IIEKTPOHbI pacceuBalwrT- Moon 
Ha Movekyiax- H, W KkyJIOHOBbIMH 
OAMH HOHOB, JIerKO MOJYUHTb: 0 
oT 4.1018 Vis, 
yn — 1 + 122/73 ce erlancnnee Peat Cae e eee 


BpeMeHH TPH Ppa3JIM4YHbIxX Jel, WH HavaJIbHbIxX 


Pees ‘ 
€ y—KoOIPPUUHeHT HOHH3aNN waz eg eS 


bl, J) — TeMilepaTypa 3JeKTPOHOB B 


OJYYaeM, YTO AIA TeMMepaTyPpbl syekTpoHoB MeHee 10 9B KoadppHuHeHT 
HOHM3alHH Oompiue 15%, YTO CormacyeT- 


/ 


w 110 ____ ca c WanHpimn (3). 
5 eae hy, IIpu ovenb claObix MarHuTHbIX Tomax 
S 2 | ee (H,<500 sper.) HaOmojaetca wHTepec- 
S 110% ani HEI sdekT: MOTOK UpoOfObHOrO oA 
e oC A BHYTpH cTomOa He YyMeHbulaeTcs, a yBe- 
| JMYMBaeTCA BO BpeMA CxKATHA. OTO MOKHO 
9 ObIIO Obl OObACHHTL 3AKPYYHBaHHeM CTOVI- 
S Be Oa B BHHTOBYIO CuMpasb. OMHAKO HH Ha Of- 
Ss 3 7 HOM CHHMKe MbI He HaGsoqadiH UCKpHBue- 
) in Za HHA CTOIOa 3a epBble 3 wCeK., Kora yKa- 


a 
N% 


3 4 5 Gycek 3AHHBIH 3PpeKT y2Ke 3HaYTEIbHO MpeBOC- 
XOJMT OWMOKH OMbITa. Teopus, pasBuTaa 

a es Ce ean chopown oume. ©: Wi. Bparmucxum, MoxKaspipaer, 4TO B 
oon Sate maor Tous ey cron6a Culy4ae, Kora Bpema cBOOo_HOrO mpobera 
paspayla 9JIEKTpOHA 3aBHCHT OT erO CKOpOcTH, CTa- 

IMOHApHad MPOBOUMOCTb pasJIMIHa BAOJIb 

1 TIOMe€peK MA HUTHHIX CHJIOBbIX JIMHHU. Hatipumep, pH KyJIOHOBCKOM paccesvHHH 
IPOMOJIbHaA IpOBOAHMOCTb BABoe Oobe NonepeyHor. Jlerko yOequTbCsA, 4TO 
Ta AHHSOTPONHA MPOBOMMOCTH BCerya NPHBOAUT K TAKOMY 3akKPY4HBaHHO JH- 
{Wii TOKA, 4TO NOTOK MpOAONbHOTO MATHUTHOPO NOTA BHYTPH CTONOa I1a3MbI BO3- 
yacTaer. Pacuer C. MW. Bparuucxoro u B. JI. Wadpanosa jarorT Ain KysOHOB- 
“KOM AHH3OTPONHH MeHbINee YBEJIHYeHHe HOTOKA MpOOJIbHOFO NOAA BHYTPH CTOUI- 
ja paspsajla, vem HaOmojaemoe Ha onpire. HenouHasa HOH8AILHA AOJKHA Opla Oot 
TONbKO OCMAOUTb acpdexT. [lostomy yBeqv4eHHe NOTOKA IpOAO/bHOrO MOA, MOBH- 
JMMOMY, OObDSCHHeTCA HE TObKO AHUSOTPONNeli, HO H ASHMYTAJIbHOM HEOMHOpOR- 
{OCTbIO IIPOBOJUMOCTH, IPH KOTOPOL BHYTpH cTONOA Cc NpaBHJIbHOM WHIM ApH- 
{eCKOM MOBepXHOCTbIO HMEIOTCA 3AKPYYCHHBIe MO BHHTOBOM JIMHHH WHYPpbI C yBe- 


IHUCHHOH TJIOTHOCTbIO TOKAa. 
Tlocrynuato 
18 IX 1956 


IMTHPOBAHHAA JIATEPATYPA 


1. A.Apuumosus, A.M Angpuanos,O.A.BasuaescKaa,l0.P. I po 
copos, H. B. Ouaunnuos, Atomuas sxneprus, Ne 3, 76 (IGEN BAS ZA, ell Gx@ eta @= 
3uu, C.M.Ocoseu, Atomuaa gueprus, No 3, 81 (1956). *®C. IO. JiyKkpbanOB, 
3. UW. Cuuuuey, Artomnaa sueprua, Ne 3, 97 (1956). 
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Jlonaxann AkayemMun Hayk Gece 
: 1956. Ton 114, Ne2 


PH3SHKA 


H. Tl. BEPE3HAK u Bb. H. ECEJIbCOH 


JHEPPETHYECKHH CIHEKTP MPMMECEM He*, PACTBOPEHHDIX B He I 
(ITpedcmaeaeno axademuxom JI. J]. Jlanday 28 V 1956) 


PaccMoTpeHune BAIHAHHA Upumeceri He* Ha TepMoquHamuyeckue cBoncTBa He Il, 
npopegenHoe M1. 91. Tlomepanyyxom (*), OasupyeTca, Kak H3BeCTHO, Ha IpeAMOuIO- 
*KCHHM O TOM, UTO C ATOMAMH IIPHMeCH CBASAHbI JOMOJHUTEIIbHbIC 9JIEMCHTApHBIe 
BOSOyKMCHUA, MOMYMHAIOMIMeCA KAaCCHYeCKOM CTaTHCTHKe H XapaKkTeplsyto- 
WHecA Ceyroulel 3aBHCHMOCTbIO SHEPrHu OT MMIyuJIbCa: 


sae 2 
E=Ey+ wee ? (1) 
rye py — acddexTHBHaa Macca mpumecu. I[pH 3TOM MHHHUMyMy 3HeprHu OTBedaeT 
IH60 Po= 0, mHO0 po. 

EcTecTBeHHO, ITO H3MeHeHHe TePMOAHHaMMYeCKHX CBOHCTB He I], BEIsBaHHOoe 
HayIMaHeM B HEM IIpHMeceH, OyfeT pasIHUHDIM B 3ABHCHMOCTH OT BUJla SHEpre- 
THYeCcKOrO cheKTpa. B 4acTHOCTH, CYyIIeCTBeEHHO 3aBHCHT OT BHJla ClleKTpa BKIAN 
MpHMeceli (ganp) B MWOTHOCTh HOpMaJIbHOH KomnoHeHTH! He II (pn= eno+Pnnp); 
KoTOpas, cormacHo paOote Tlomepan4uyKa, MOxeT ObITb 3allHCaHa CJIEAYIOULHM © 
o6pasom: : 


e) 
Pn = Pno + = BX Ip Po = 0, (2) 
m1H60 . 
° Pe 
Pn = Pno tema aEte pu Pos, (3) 


PAC Eno — MJIOTHOCTh HOPMAJIbHOH KOMMOHeHTHI He I] u x — MOSpHasd KOHILCHT- 
pauua He® B pacrBope. 

Orciofa HeNOcpeACTBeHHO BHJHO, YTO SKCNe€PHMeHTaIbHOe H3y4eHHe TeM- 
HepaTyPpHOM 3aBUCMMOCTH Ppnp MOSBOJIMT OMHOSHAYHO YCTaHOBUTb BH 3Hepre- 
THYeCKOrO CHeEKTpa, MOCKOJIbKY Takad 3aBHCHMOCTb OTCYTCTByeT Ip py—=O0 
M BeCbMa CHJIbHO TIPOABMIAeTCA IPH Po=£0. 

J[us STOW WesM HaMH ObIIO MpOBeJeHO H3MepeHHe IJOTHOCTH HOpMaJIbHOI 
KOMHOHEHTpI pacTBopa He* B He* c konnentpaunelt x = 3,0% He®. Kax useny- 
yae pelleHuA aHaOrMuHon sayaun ja He* (7, *), onpefemamacb Temmepatyp- 
Had 3aBMCHMOCTb MOMeHTA MHePIMH CTONKM JICTKMX MapasJIeIbHbIX JMCKOB, 
MOPpyXCHHbIX B paCTBOP H3OTONOB rea. 53 TAKHX WucKa paguycom R = 1,5cM, 
M3POTOBJICHHBIX H3 aJIOMMHMeBOK (oubrH TommHHON 1,2-107% cm, pacnomara- 
JMCb Ha paccTosHHH @ = 1,5-10°% cm Apyr or Apyra. 9To paccrosHue Ono 
MeHbIUe y{BOCHHOH I1yOMHbI IPOHMKHOBCHHA BASKOH BOJIHBI IIpH aHHOM pexuMe 
KomeOaHHit JIA BCeX HCNONL8OBaHHBIX TeMIepaTyp, YTO OGecneuHBaIO MOMHOe 
yBUIeYeHHe HOPMAJIbHOM KOMMOHCHTHI 2KHAKOCTH MEKLY WucKamu. CronKa juc- 
KOB Oplula KECTKO CBA3AHA C OKPY2KAIOWIM ee BeJeEPKOM, KOTOPOe TOABeMIH- 
BaslOCb Ha HUTH u3 CocdopucTol OpoHspl H MOTO COBepllaTb KPYTHJbHBIe KOUIe- 
OaHua BOKPyr OCH, NMepeneHAMKYAAPHOH MOCKOCTH JMCKOB. 

O6 u3MeHeHHM MOMeHTa HHEpUMH MpHOopa MOXHO OplwIO CYAUT 10 Temnepa- 
TYPHOM 3aBUCHMOCTH Nepvofa KoeOaHHit CHCTeMbI B KUAKOCTH 4, KOTOPbIi OlIpe- 
eee m0 oOmemy Bpemenn 15—20 KoneOanuit u B BaKyyMe cocTaBram i= 
==Z21,0l cek. : 
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i) Cas3b mMexyy N€pHOOM KOvIeOaHHi CHCTeMbI H MJIOTHOCTDIO 2KUJKOCTH, 
FOHHHMarIOMeH yuacTue B ABM KeHHH mpHOopa, MOKeT ObITh WCTAHOBUIeHA, Kak 
f)O enaeTca OObMmHO, TyTem pelleHHaA COOTBETCTBYIOUeH ruypoyMHamMuyeckKolt 
@ulauu (*, °). IIpu stom, ogHako, wy2KHO yyecTb, UTO 2%KHKOCTS yBJleKaeTca He 
}PIbKO WuCKaMH, HO H Hapy2XXHbIMH TOBepxHOCcTAMH Beyepka. B vcnoub30BaH- 
2M TpHOope paccrosHue M@K]Y WBWKYUIMMHCH HW HeMOBHIKHbIMH MOBepXxHoc- 
HiIMH BCJIeACTBHe OrpaHHYeHHOrO KOJHYeCTBA CMeECH H30TONOB (9 m ra3a) Oni0 
Hono 0,1 cm, 4To cpaBHUMo c ruy6uHoli NiponuKHoBenna. Tlostomy mpu_ pe- 
HUN YKaSaHHOU PHAPOAMHAMHYECKON 3aqaun WyxHO yuecTb 3TH OCOOeHHOCTH 
SCIEPHMeHTAa HaJIOXKeHHEM COOTBETCTBYIOWUX PpaHWUHbIx ycuoBHit. B pesyuib- 
ATe MOTYT ObiITb NOMYYeHBI [Ba ypaBHeHHA, OLHO 13 KOTOPbIX 


laeT BOSMOKHOCTH OMpeseJHTb ryryOHHy IpOHHKHOBeHHA 6, a BTOPOe — MVIOT- 
}OCTb HOPMaJIbHOH KOMMOHEHTHI: : 


5 | h a nae a 

— sh sin 

- al ( 9) 8 8 4 
* 7N023 (Ra 


Pn 


I Bina a 
ch -<— + cos 5 


2h iti al 21 As _ 2a |) 
re rl Rt sh -> — sin> sh-> + sin-> es Se (5) 
IN Ri_ril _ 2a 5 3 oe aR yoo cog 2 
ch > —cos > ch > ~- cos 5 ch 3 5 


ECb y H Yo—3aTYXaHue CHCTeMbI B 2KUAKOCTH U Baxyyne; / —MOMEHT ae 
puoopa; N — yncno gucxos; L u R, —BbIcoTa H Hapy2XXHbI payuyc Beyepka; 
WA — paccrosuusa of 60KoBOL TOBepXHOCTH Beyepka H ero AHa FO HeNOZ- 
WOKHBIX CTeEHOK; / — TOMMHHA COA 2KUKOCTH Hal BEPXHHM JIMCKOM; fF — Pa- 
Myc ocu. Jia ucKIIOUeHHA BIMAHUA W3MeHeHUA pasMepoB mpuoopa c Temnepa- 
ypoH yoOnee onpesenATh OTHOUIEHHe IJIOTHOCTH HOpMaJIbHOM KOMIMOHEHTEI 
IJIOTHOCTH B A-TOUKe, Kak STO Jemaloch B cmyyae He* (?), T. e. oTHOMIeHHe 
/0,, MJIA KOTOpOro, HCHONb3SyA (5), MORKHO NOJYIHTH Cwlefyioulee BhIPaKeHnHe: 


Cn 02 — 05 8, 
Pp 0% — 65 8 


al al 2d 2a 
shit sing ' R! hee —sin 5 ey ae ia og uk 5 
a a ON Repl Oh 2h as oe a Ri. 2d nos 2d 

ch Saucy ch ae aes ch Gee 3; 5 3, (6) 
a a Ohne ot as ee) Die ae 
sh = -++ sin z nl Rt sh zy —sing sh 5 -+ sin : a S as 

VA. Danes ais} a a ¢ D A 

ch-S -| cos = Fees) ch oH cos a ch = ++ cos = ch Peas: 


[Ipu nomonmyi onucanHoro mpHOopa Onin MpOBeAeHE! He ERE RE TeEMTED AT YD: 
ii 3ABMCHMOCTH IVIOTHOCTH HOPMaJIbHOH KOMMOHEHTHI YHCTOLO He* u pactBop 
OTOTIOB resiua c cofepxKanuem x ==3,0% He®*. PesyubTaTbl, MOMYYeHHbIe MIA 


C BaHHeM 
* KonueHtTpaliua cmecu Obiuia onpesesena Mo ynpyrocTH Mapa pacTBopa C HCIO.b30 
ATPAMMbI COCTOAHUA %UAKOCTh — Map (°). ey 


He’, qocratouno xoponio,cormacyioTes ¢ JanHbiMH 9. JI. AH poHMKallBHJIK (?)u 
Xonme-Xonsetra (2) wu ussuocrpupyrorca pyc. 1 (kpuBasx 1). Kpupas 2 Ha 
TOM 3Ke PHCYHKe XapakTepH3yeT pesybTAaTbI, OTHOCAMMECH K PacTBOPy HSO~ 
TONOB rea. TOYHOCTH OMpeseseHUA on/p, OKOIO 3% MPH CaMbIX HUSKUX TEMMIC~ 
paTypax u BbIue pH Oolee BbICOKHX TeMIepaTypax. 7 
[lonyuenupie pe3yJIbTAaTbI CBAJETEIBCTBYIOT O TOM, YTO IJIOTHOCTb HOPMaJIBHOM 
KOMIOH@HEHTHI paCTBOpa 3HaYHTebHO Bpiue, YeM AA He*, Kak 9TO M CeMyeT US 
teopnu VW. A. Tlomepanuyxa. Tax 


% uanpumep, mpH 1,5° K_ pplpy, 
100 jist pacrBopa Ha 50% Gove, 
yem y He’. 


Puce. | rakxxe HIIOCTpUpyeT H3- 
MeHeHHe C TeMIepaTypol pasHOcTH 


MEK IY (Pn/o,)p PAaCTBOPAa H (On/G)9 
yuctoro He*. OTueTmHBo BHHO, 


60 yTo Mexkyy 1,5 u 1,85° K 9Ta\Be- 
JIMUHHA OCTaeTCA MOCTOAHHOH. ITO 

SS OOCTOATEIbCTBO JaeT BO3MOXKHOCTH. 
S O CilelaTb 3aKJIOUeHHe O TOM, U4TO 


39HepreTHyecKHH CMeKTp 9JIeEMeH- 
TapHbIX BO30yXKeCHHH, COOTBET- 
CTBY!OULMX UaCTHIWaM MpuMecH, Xa- 
pakTepu3yeTca 3HaveHHeM py=0. 
IIpu Oonee BHICOKHX TemmepaTypax 
yKa3aHHad pa3HOCTb HeCKOJIbKO 
4 a 1B 20 per = BospacTaer (Ha puc. | He TloKa3a- 
HO), 4TO, OfHAKO, He MpOTHBOpe- 
Puc. 1. Sapucumoctbh 0,/P, OT TeMMepaTypbl: YHT TEOPHH, KOTOPaAd HeCIipaBej- 
1 — Het, 2— pactsopc Konwentpannel 3,0%He®, yyBa BOnM3H A-TOUKH. 
3— usmeneHHe (Pp/Py)p —(Pn/P,)o © Temmepaty- Ucnonpsya Bpipaxenne (2) u 
ee SKCIEPHMCHTaIbHO OlIpeeJIeHHbIe 
3HaYeHUA (6,/0,)p WIA pacTBOpa H 
(Pn/0,)o Asin UucToro He*, MOXKHO BbIUHCIMTb sdPpeKTHBHYIO Maccy IIpMMmecu B 
pacTBope. Takoe BBIYHCIeHHe IPHBOAUT K 3HayeHHIO p= 2,5 mz, rye ms — 
Macca aToma He?. 

SaksoueHve O XAPAakTepe SHEpreTHYeCKOrO CHeKTpa, CheaHHoe Ha OCHOBaHUM 
OllpeqeueHua TeMNepaTypHOH 3aBMCHMOCTH p,/9,, COBNaaeT C BbIBOJaMU, MOy- 
YeHHbIMH H3 H3MepeHHii CKOPOCTH BTOPOrO 3ByKa B pacTBOpaX H3OTONOB resHA 
(7-40), Ocraerca, IpaBya, HEMOHATHO OOHapy2xKeHHaN B STHX paOoTax 3aBHCH- 
MOCTb p. OT TeMepaTypbI. [lomy4enHoe Hamu 3HaveHHe JIA S:PPeKTHBHOL MaCCHI 
He? naxoqutca B YJOBJIETBOPUTeIbHOM COrmacHH C BeEJIMUMHOL vw, BHIMHCeHHOM 
IPH UCHOMSOBHUM pe3yJIbTAaTOB HeaBHO OM yOHKOBaHHOL padorsr Tennama (14), 

B HacTosmee BpeMA MpOBOAATCA SKCMEPHMeHTH! TO OMpeseeHHIO pp/o, 
Oolee KOHIHTPpHpOBaHHbIX CMECelt. 

Tlonpsyemca cry4aem NoOmarofapuTp npod. B. TP. Jlasapepa 3a pay CoBeToB 
u mpop. MW. M. JIupumua u M. VW. Karanopa 3a o6cyxyenve mony4eHHbIx 
Pe3YJIbTAaTOB. 


@Mu3uko-TexHHyeckuit WHCTHTYT IloctvnHs10 
Akayemuu HayK YCCP 12 IV 1956 
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4 PH3SHKA 


Akayemuk AH BCCP M. A. EJIbBALIEBHY uO. H. HAKHTHHA 


TPHILWIETHO-KBHHTETHBIE MEPEXO/(bI B CNEKTPE ATOMA 
KPEMHHSA 


Jas aTOMOB HM HOHOB ¢ YeTHO! HOpMaJbHOli seKTPOHHO! KoN(pury pannel 
ama ms*np?, K YHCJLY KOTOPbIX OTHOCATCH aToM yraepoqa (HOpMambHast 
Hurypawua 2s°2p?) H aTOM KpeMHHA (HOpMaJbHad KoHN*urypanusn 3s23p?2), 
HM BosOyAKeHHH NOyyaeTcA HeveTHad KoH(burypauua nsnp® (1). C sroii 
Hurypalvel, KaK H3BeCTHO, CBA3aHO YeTHIPeEXBaJIGHTHOe COCTOAHHE ATOMOB 
Jepoyia HW Kpe€MHHWA, MOSTOMY HaXOMKWeHHe COOTBETCTBYIONIMX eli ypoBHeli 
peycTaBssaer OcoObIit uHtepec. Kondurypauua nsnp? jaer COBOKyMHOCTb 
opel 1P,, 1Dy, °S1, 2Po1.2, 2Dio3, °Se, ¥3 KOTOPBIX HavOomee rayOoKHM 
JXKeH ObITb, cormacHo mpapusry Tynya, KBunTeTHBIi ypoBenb °S,. Jlna 
oMa yruiepoyqa S3TOT YpOBeHb MH3BeCTeH H, JeHCTBUTeIbHO, SABJIAeTCH 
MbBIM rIyOOKHM ypoBHeM Jia KOHcurypannH 2s2p*? (sHeprua BO36yxKTeHUA 


,2 9B). Jia aToMa KpeMHHA JO HacTOAMero BpeMeHH ypoBeHb °S, He yja- 
ajlOCb HaHTH, HECMOTPA Ha TO, 4TO AyroBol cueKTp KpemHua (Sil) xopomo 
3y¥eH HM B OCHOBHOM HHTepupeTupoBan (?,*). Bobi HalieHbl JIMIUb OMHOU- 
ble H TPHIUJIeTHBIe YPOBHH aTOMa KPeMHUA, B YACTHOCTH BCe yPOBHM HOp- 
(ambHOH Koudurypaunu 3s*3p?, a uMeHHO ?Po,1,2 (OCHOBHOM TPHIIJIeTHDIH 


ep), 1D, u 1S,, uw TpuraerHbli TepM °D,»,3 Koncburypanuu 3s3p? (c aHep- 
Meli BosOyxjenua 6,0 9B). CueqyeT omUfaTb, ITO ypoBeHb °S; KoH(urypa- 


lum 3s3p° OyqeT exKAaTb Hue, eM TepM °Dy,o3. 

IIpuH uccmeqoBaHHu cneKTpa KpeMHHa, BOsOyxXaeMOro B YrOJbHOH Ayre 
(OCTOAHHOTO TOKa TIpH cxKUraHuH SiOz us KaHasla aHOJa, OMHOMy M3 aBTOPOB 
O. H. Huxutunor) yqanocb OOHapyxKUTb [Be CaOple CMCKTpaJIbHBIe JIMHHH 
§ —3006,72 A (Mpax= 33249, 16 cm) w Az = 3020,00 A (vosax = 33102,95 cm”), 
le 3HavalMHeca B TaO Max CHeKTpaIbHBIX HHUA Lappucona (*) u oTCyTCTByt0- 
we B TaOHIe, MpuBeyeHHOoH B padoTe Kucca (*)*. [JpunaqexkHOCTh 9THX 
[MHU ATOMY KPCMHHA Oblia TULaTeIbHO MpoBepena. OHH NOABAAIOTCH BCerja, 
orga BO3OyxaeTCA CNe€KTp MpOObl, cosep2xKawjeH SHAUHTebHbIe KOJIMYeCTBA 
PeMHUA, — pu CoxKHTaHHM KPeMHHIicofep»xKaHX MaTepHaIOB B YrOJbHOH 
lyre NOCTOAHHOTO ToKa H IIpH ropeHuu yr MepeMeHHOTO TOKAa MEX/ly BJIEKTPO- 
[aMH M3 3JleMeHTapHoro KpeMHuA. UUCTHI] KPeEMHE3eM HH YFOJIbHbIe SJIEKTPOE!, 
| TAKKe QCMeHTapHBIli KpeMuMi CoyepxaIN HesHavuTenbuBIe Wpumecu Al, 
ca u Mg; cuegqbl HanGomee MHTCHCHBHDIX JIMHUM STHX 9JIEMCHTOB IIpHCyTCTBOBAaII 
3 cleKTpax. Oyuaxko, corsacHo TaOHUHBIM JAHHBIM, B HCCJeLyeMbIX ydacTkKax 
nextpa (3006,72 1 3020,00 A) orcytcrsyioT uHTeHCHBHBIe Jun Al, Ca u Mg, 
‘aKNe-JIMOO JIMHUM yruepoxa UH TMocieqHMe HH ApyrHx sueMeHTOB. Cyego- 
saTebHO, WMHUH 3006,72 u 3020,00 A He MoryT ObITh IpHMucanbl 3arpAsHe- 
[MAM IIpOObl WH yrOJIbHBIX aeKTpoyoB. J,anuble JIMHMH He IpHHawexKaT 
foleKyAApHomy cnexTpy SiO, HaOmogaiomemyca B OONACTH 2400—3100 A npu 
O30VXKICHHM CIieKTpa KpeMHUA B aTMOCcepe BOsyxXa, WIM MOVJIEKYJIAPHOMY 
MekTpy KaKUX-HOO Apyrux coe_uHeHuit KPeMHHA. ITO 6bIIO NMOKa38aHoO IyTeM 


* JinnuA 3020,00 A IpHBOAUIACh paHee B CIeKTpe KPeCMHUA Kak COMHMTCIBHAA B pa6ote 
Daynepa (°) (3020,01 A) u B aTmace Ojepa u Bauseuta (°) (3020,13 A). 


. 
7 | 
BOSOYKCHUA CHEKTPa KpCMHUA B YCOBHAX, HCKMIOVAIOUWUX BOSMOAKHOCTD 00- 
pa3oBaHia Kak Momekya SiO, Tak Mu ApyrHx coequHenui Kpemuua. [na STOrO 
BOSOYXK[alOCb CBEYEHHE SIeEMCHTAPHOrO KpeMHUA B Ayre NOCTOAHHOTO TOKa WH 
B lyre llepemeHHOro TOKa B aTMOc(epe HHEpTHOrO rasa (aproua). TlonyyeHnpie 
CHEKTPbI KPeMHHA OblvIH CBOOOJHbI OT KAKUX-JIHOO MOJICKYJAPHBIX MOJIOC, JMHMH 
xe 3006,72 A u 3020,00 A B cneKTpax IpucyTCTBOBaJIN. 

JIunuu 3006,72 u 3020,00 A nosaBmatoTca Bcerga BMecTe, H B lipejeJax 
TOUHOCTH H3MepeHHii OTHOMeHHe UX HHTCHCHBHOCTeM OCTaeTCA NOCTOAHHBIM. 
Pa3HOcTb HX BOJHOBbIX Uncen paBHa 146,21 cm* uw B Mpefemax TOUHOCTH 
usmepenut, cocrapiapuelt 0,01 A (tT. e. 0,1 cm), copmagqaeT C pasHOCTbwO 
BOJIHOBLIX UwHcet ypopueli *®P, u *P, ocHoBHoro TpHuseTHoro Tepma *P. 
KpeMHua, cocrapusimet 146,16 cw+ (1). Orn sHHUM eCTeCTBeHHO HHTEP- 
IIPeTHPOBaTb Kak TepeXOfbl C BepXHeroO HeYeTHOrO YPOBHA Ha YeTHbIe ypOBHH 
8P, wu 8P,. Ws toro daxra, uTO OTCyTCTByeT Mepexoq Ha ypOBeHb *Po, 
culeqyeT, YTO KBaHTOBOe uNcIO J WIA BepXHero ypOBHA paBHO 2, a MaJaa 
MHTCHCHBHOCTb JIMHHM yKa3biBaeT Ha TO, YTO TepeXOfbl ABJIAIOTCH HHTCPKOM- 
OHaLHOHHbIMH. YpoOBeHb JeKUT Ha 33326,28 cm + BbIllle HOpMaJIbHOTO 
ypoBpHa 35?3p? °P) (aHeprua Bo36yxgeHua 4,13 9B), T. €. HHKE BCCX 
M3BeCTHBIX HeYCTHbIX YPOBHel aTOMa KPCMHMA; SHeprHus BosOy 2K eHHA 
CulefyIoulHX MO BbICOTe HeveTHEIX YypoBHelt 3873p (°P°) 4s ?Po1,.9 COCTaBIAeT 
4,95 5B. IIpH 9TOM U3BeCTHbI BCe OKHaemble rwyOoKMe HeyeTHbIe ypo- 


BHH, Kpome ®Sj. Tlosromy ypopenb 33326,28 cm! moxer ObITh OAHOSHAdHO 


HHTEPIPeTHPOBaH KaK KBHHTeTHbI ypoBeHb °S,. Torga auHHM 3006,72 u 
3020,00 A HcTOMKOBBIBaIOTCH Kak TPHIJI€CTHO-KBHHTeETHBIe Mepexosbl 


3006,72 A 3s3p? 5S, — 3523p? 8P,°; 
3020,00 A 3s3p% 5S; — 3523p? 8Py. 


Yka3aHHad UHTeplpeTallvA HaXOJMTCA B MOJIHOM COOTBeETCTBHH CO _ BCe- 
MM 9KCI€PHMeHTaJIbHBIMH J[aHHbIMH H TeopeTHYeCKHMM cOOpaxXeHHAMH. 
-B tra6n. 1 mpHBeqeHbl JaHHble JVId WHTeHCHBHOCTeli muHHH 3006,72 u 
3020,00 A no orHomenuio K suHun 2970,35 A (3823p (3P°) 4s?P, — 3523p? 
1),, sHeprua Bos6yxKAeHHA 4,95 

Tao6nuna 4 9B) H K JMHUH 2577,13 A (3523p 


OTHOCHTeIbHbIe HHTCHCHBHOCTH JHHHH (2P°) 4d 8D, — 3s?3p? 1S,, sHepruad 
BosOyxyeHun 6,7 9B). OTH WaH- 
YcnoBua nowy4. HbIe TNOJYYeHbI WNpH pasJIMYHbIX 
sen gpa KpeM= | Isoao_| Isooe | svzo | Zao0s | 020 CJIOBHAX BO3Oy2xKTeHHA. OnN M0- 
HHA B YrOJIbH. Teane Tage6 ioe ees Tie uy y a 
ayre noctTosau. Ka3bIBaloT, UTO OTHOCHTEJIBHbIeC HH- 
TOoKa 
TEHCHBHOCTH [3929/J2970, 1s006/! 2970 
Ernotbent Oomee CTaGHJIbHbI, UeM OTHOCH- 
aproua 0,21 |0,081) 0,44] 0,17 | 2,6  TevIbHbIe HHTCEHCHBHOCTH J 3929/To5795 
B armocdepe I 3996/1 2577. QTOTO HM caeqyeT OKU- 
a30Ta 0,22 | 0,087} 0,59 | 0,24) 2,5 yarb, yuMTbIBad, TO 9Heprud 


B posgyxe* | 0,24 |0,098] 0,56 | 0,26 | 2,2 BosOyxkKyeHua sMHuH 2970,35, A 
e 135, 


(4,95 98) OnMxKe K 9HEprHn BO3- 

* Vimeetca don SiO, nesnaunterbupi sp OyxyeHHa smuHHH 3020,00 u 
yuactke 2970—3020 A u G6onee samerunit B 3006,72 ee (4,13 3B), yeM 9Hep- 
yuactKke 2577 A. A 
PHA BOSOy KJeCHHA MH 2577, 138A 

‘ (6,7 98)*. MuteacuByocTu HHH 

3020,00 u 3006,72 A (rputuerHo-KBHHTeTHBIe Mepexojbl), XOTA H MeHbIIe 
MHTeCHCMBHOCTeH JIMHH =2970,35 u 2577,13 A (cuHrynerHo-TpunuerHBe 
MepeXOfbl), HO MMelOT TOT XK NMOPAOK BeMMUMHbI, Kak H JOUXKHO ObITD. 


* B coorsercrsun c O6AbIIMM NOTeHIMaIOM HOHNZAaILHH aprona mo CpaBHeHHIO C a30TOM H 
KHCJIOpOJOM B aTMocepe aprona HHUA 2577 A FomKHA myue BOSOyKLaTbeH, UTO OODACHAeT 
YMeHbUWeHHe OTHOWEHHH I gq99/12577, 13006/lo577 B STOM camyyae. 
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Subulast HHTeCHCHBHOCTh sMHHH 3020,00 A, vem annuu 3006,72 A, uaxo- 
ITCH B KaYeCTBEHHOM COOTBETCTBHH C OoubUIHM craTuctHueckHM BecoM 
JOBHA =P, 110 CpaBHeHHIo C ypoBHem *P,; TeopeTu4ueckoe OTHOIUeHHe 
ITCHCHBHOCTeH paBHO 5:3 = 1,67. Komnuecrsennoro cormacua B HO,OOHBIX 
ryuaaix WM He CeyeT omUaTb. 


| Pasnoctb 9Hepruii BosOyxeHus apeeee ®Di 23 H&S, KOnpurypaunH 
j3p® aToMa KpemHua cocTaBiset 6,0—4,13 = 1,9 9B, uTO MeHbIe cooTBeT- 


Bylouleli pasHocTH JI ypoBHeli °Dj.5 Hu >S, KOHHrypawHH 2s2p* atoma 
rmepoya, cocTaBusiomel 8,0-—4,2 = 3,8 9B. Sto naxoyMTcaA B cormacHH Cc 
DIMM YMEHDbINCHHeEM SHEPrHH CBA3H BHEINHUX 3JIeKTPOHOB Mp nepexojle OT 
Jepoa K KpeMHUIO. 5 
MoxuHO ClelaTb OKOHYATEIbHBI BbIBOA, YO AuHHN 3020,00 u 3006,72A 


OTBETCTBYIOT TPHIJIETHO-KBHHTeTHBIM TepexojamM c ypoBua 3s3p> 5S, 
326,28 cm? c 9Heprueli BoOyaxyeHHA 4,13 9B. 

_Bpio Obl, pasyMeeTca, KeraTeIbHO HaliTH KOMOMHAILMH 9TOrO ypoBHA 
APyrMMH YPpOBHAMH, NOoMUMO ypoBHell °P, u *P, HOPMaJbHOL KOHdUTyY- 
WMH. Opnako, Kak TOKa3blIBaeT paCCMOTPeHHe pasJIMYHbIX BO3MO?KHBIX 
MOMHAaWHH, Ce_yeT OKNJaTb JIUb NOABeHHA UpesBEyaliHO caObIx 
HHH. 


Vucruryt @u3uku WH MaTeMaTHKH Tlocryriso 
Axayemuu HayK BCCP 25 VI 1956 
WucrutytT XHMHH CHJIHKaTOB 
Axayemun HayK CCCP 


WUMTHPOBAHHAA JIMTEPATYPA 


#=C. Moore, Atomic Energy Levels, 1, 1949. 2? H. Babcock, €C. Moore, 
Hoge, Ap. J., 83, 118 (1936). °C. Kiess, J. Res. Nat. Bur. Stand., 21, 185 (1938). 
i H a iris oO n, Wavelength Tables,N. Y., 1989. ° A. Fowler,, Proc. Roy. Soc. 
indon, 123 A, 422 (1929). ® J. Eder, E. Valenta, Atlas typischen Spectra, Wien, 
Is 
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Jloxnayo AkaweMun Hayk CcacP 
1956. Tom 111, Ne2 


PU3SHKA 


Yunex-Koppecnonzent AH CCCP E. K. 3ABOMCKHM u I. E. CMOJIKHH 


O MEXKMOJIEKYJIAPHOM TIEPEHOCE 9HEPIHMM BO3SBY)KAEHNA 
B KPHCTAJIWJIAX 


ke "ie 
wea 
s— 


I. Bnocnequee Bpema B JIHTepaType M0 TEOPHH JIIOMHHECLEHIMH YacTo OOcy 
jaeTCA BOMpoc O MCXaHH3Me MEXKMOJICKYIAPHOrO mepeHoca 9Heprun BosOyxTe 
HMA B KpucTanmax. Hanpumep, OMHOM H3 CpaBHHTeJIbHO HOBbIX TEOPHM ABJIAeTC 
TaK Ha3bIBaeMad KTEOPHA MepBUMYHbIX (OTOHOB», yCHJIeHHO pasBHBaemaa BupK- 
com (1). CormacHo STO TeOpHH pH MpOXo*KJeHHH HOHM3HPYrIOMlel TacTULbI Yepes 
KPUCTaJ BO3Oy2KalOTCA BbICOKHE SJIEKTPOHHbIe COcTOAHUA. Ilepexognl u3 STHX 
COCTOAHHM COMNpOBORKMAaloTcsA HCMYCKaHHeM Me€PpBMIHDIX HKECTKUX KBAHTOB C 9HEP= 
rueti ~8 3B (A~1000—2000 A). STO KOpOTKOBOHOBOe H3JTyYeHHe 3aTeM TOT JIO- 
mlaeTCA HM BHOBb HCIyCKaeTcaA CoceqHHUMH MOsIeKyJaMu Kpuctassa. [Ipomecc pe 
aOcopOluH MOBTOpAeTCA HECKOJbKO pas MW IpoTeKaeT c YacTHUHON Wuccunanuent 
3Heprun. Korjga sHeprua Bo3sOyx]e@HHA CTAHOBHTCA paBHOH 9HeEprHuu TIepBOro 
BOSOYXKJCHHOrO YIJIEKTPOHHOFO COCTOAHHA, NPOMCXOAUT HOpMaJIbHaa ulyopec- 
WeHIA. 

Ilo yrBep2xeHuto CaMOro aBTOpa TAKOM MeXaHH3M, B OTIMUHe OT SKCHTOHHOK 
HW \pyrux Teopuli, MoxeT OObACHHTb MUTpallulo SHEPuU WpakTwYeCKH Ha CKOWIB 
yroqHO OobuiMe paccTtosHua. B cBoeli pa6ote (') bupKe BHrmucmHs AIHHy CBO 
OoAHOrO Mpobera NepBHUYHbIX (POTOHOB B KpHCTaMax THMAa aHTpatiena, CTHIbOeHA: 
Tepenwsia H Hames ee paBHOl 7 u. Kak Ha 9KCIeEPHMeHTaIbHOe NOATBeEpxKAeHHe 
CBOeH TEOPHH OH ccbIaeTcA Ha padoTy(”). ABTOpbI STON paOoTp! CeaJIH MOMBITKY 
HeNOCpeACTBEHHOH (oTorpaPuyecKkol perHcTpaluu pasMepoB OOsacTH, B KOTOpO 
COBepllaeTcA NepeHOc SHEP B OOJbINOM CTHIbOCHOBOM KpHcTase UpH OOsmy- 
YeHHH ero w-YacTHiamu Po?!?, Onn Hall, YTO MepeHoc SHEpruH BosOyK]eHHA 
B CTHJIbOCHOBOM KPHCTaIe MpOHCXOAHT Ha paCCTOAHUM MOpAKa HECKOJIbKUMX 
MUJIJIMMeETpOB. ! 


Il. Pasmepbi oOacTH MexKMOJIeKYJIApHOrO MepeHoca SHepruu B KpuCcTamMa 
MO?KHO CpaBHUTeJIbHO IPOCTO OMCHHTb C MOMOMIbIO JIOMHHECIeCHTHOM KaMeppi (°). 
Jina SToro JOcTaTOYHO NpousBecTu toTorpadupoBaHve TpeKOB HOHUS Up yIOulHx 
YaCTHY, B STHX KpHcTasax. Takue ONbITh! Obl MpOseaHbl HAMM C KPHCTaIaMy 
aHTpatena u CsJ(T1). [Ip stom mpr ucnonmpsoBaiH «&-yacTunp Po®!? (@Heprua 
5,3 Mos), KOTOpple Naka Ha NOBEpXHOCTb KpuCTasa TO, MaJIBIM yTJIOM. 

Jit MpoeKTHpOBaHHa Hs80OpaxKeHHA TPeEKOB Ha POTOKATOY 9CKTPOHHOONTH 
yeckoro IpeoOpasoBateasa (QOI1)6p11 mpuMeHeH MUKpOCKON c yBemMyeHHeM OT 20 
qo 300 pas. Honmnpi mpober «-YacTua B KpucTamax aHTpanena Hv MO_UCTOr 
e3HA paBeH, COOTBETCTBEHHO, ~34 u~27 uw. KoatbpunmuenT ycunenuan SOT Opt 
AOCTATOYHO BbICOK H JONycKad *oTorpapuyeckylo perucTpalus1o OMHOPO 3JIeKT 
poHa, BblweTaroulero C BxOjHOrO (oTOKaTOsa (*).BO Bcex OCTaIbHBIX .jeTamA 
SKCHEPUMEHTaIbHaA YCTAHOBKa Obla aHamOrMuna onmucanHoli B (3). 

Heckompxo cbororpaduli TpeKos a-dacTul, B KpHCTasax aHTpanena 1 CsJ(TI) 
NOJIYYeHHBIX Ha JIOMHHECICHTHOM Kamepe, TpeycTaBseno na puc. | u puc. 2 
MoxKHO BUeTh, UTO U30OpaxKeHUs TpeKOB Ha OOOUX pucyHKax COCTOAT M3 OT 
JebHBIX TOWeK. Kaxkad TOUKAa OTBeYaeT OAHOMY (POTOSJeKTPOHY, BbIJIeTeBIIEM 
C BXoHOrO PoTOKaTOAa S1eKTPOHHOONTHYeCKOrO mpeoSpasoBateia. Uncn0 TOUeE 
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K cmamve E. K. Sasoticxozo u I. E. Cmoakuna, cmp. 


Puce. 1 Puce. 2 
Pue. 1. Pororpamun Tpexos «-yactuy Po®! B kpHcTrame aHTpalena 


Puc. 2. Pororpadun Tpekos a-yactuo Po?!9 B xpucramae CsJ(T1) 


K cmamee E. H. Enaeunoi u H. X. A6bpuxocosa, cmp. 353 


Puc. 2 Puce. 3 
Pue. 2. Cras 50 mor.% PbTe, muToit, MequenHo oxnaxkgeHHbIi. 136 X 


Puc. 3. Cnuas 50 mon.% PbTe mocse oTaura. 136 xX 


DAH, tT. 114, Ne 2 


i 


| CQMHHILY JJIMHbI TpeKka ONpeeAeTCsH CBETOBbIM BbIXOJOM KPHCTawia, KBaH- 
BbIM BbIXOJOM oToKaToga SOIT], cBolicrBaMH HCHONb3OBaHHON ONTHKH HM, 
KOHEI, COrlaCOBaHHOCTbIO CII€KTPaJIbHOl YYBCTBHTebHOCTH doTOKaTO;a 
CHeKTpOM H3Jly4eHHA KpucTasa. PororpapupoBanHe TpeKoB B anTpaweue 
CsJ(Tl) npousBoqusnocb B OMMHAKOBBIX YCJIOBUAX, a CHEKTPbI H3IYYeHHA STHX 
HCTaJIJIOB MOJHOCTHIO YKaAbIBalOTCA Ha KPHBOM CUEKTPaJIbHOi YyBCTBHTeMb- 
CTH CYPbMAHO-LesneBoro ~oToKaToja. Tlostomy pasHula Kak B MIOTHOCTH, 
K H B NOHOM uNCe TOUeK NV Ha COOTBeTCTBYIONINX (oTOrpatbuAx TpeKOB OOyc- 
BJI€Ha TOJbKO KBaHTOBbIM BbIXOJOM CBeTA JIIOMHHeCIEHIHH KPHCTasJIOB, 
IIpouspeyem opHeHTHpoBounbili pacuer uncna NV B OOONX cyuanx Ja Mon 
TO mpo6era «-yacruy Po. Tlycrp E —sueprus a-yacruu; V - sHeprus, 3a- 
aqMBaeMand o-"aCTHUeH B KpHCTasme Ha OOpasoBanHe ofHOrO KBaHTa. Torya 
KoMoe uncmo N paBuHo: 


. Ns EOS EZ) oer (1) 
= n?V ‘a 

€Cb 7 — KBaHTOBbIi BbIXOJ (POTOKaTOJa [JIA CBETAa JIOMMHECIEHILMH KpucTaua; 
—koopPPHUHeHT, YUHTHIBAIOWIMH ToTepH cBeTa B ONTHYeCKOl cucTeMme, 
a*— alllepTypa MUKpockona; m— KoaspPHUNeHT pesOMMeHHA KpHcTamia. 
B stoi (bopmyvie Bce BeJIMYHHbI H3BECTHBI C JOCTATOUHOL CTeMeHbIO TOUHOCTH 
1K JIA aHTpalleHa, Tak HW JIA HMosUucToro ne3suma. UmMeuno: F = 5,3-10°% 9p; 


mee 10 2. = 0,76; sin? 5 = 0,137;n — 1,7 yous antpanena un = 1,78 aa 


ofucToro wesia; V~10? 9p** yaa anrpauena (1) 1 V~ 50 29B** yaa CsJ TI (2). 
TloqcraBisad uMCIeHHbIe 3HaveHHA BeMHUHH B cbopMysy (1), NomyuuM: 


N=~10 yas antpauena; N~150 gna CsJ (TI). 


TH 3HayeHua N pnoJine yOBJIeTBOPHTeIbHO CoOrdacyrloTCA C HallMMH OMBIT- 
IMU J[aHHBIMH. 

Ec BOuIb Kaxoro H3 TpeKoB Ha puc. | u 2 MpoBecTH CpefHIOI THN, 
) MOXKHO 3aMeTHTb, UTO BO BCeX CYYaAX TOUKH OTCTOAT OT cpefHeli JHHUM 
> Jape vem Ha | wp. 

PaccMoTpuHM paspellaroulylo CHOCOOHOCTb Halllell ycCTaHOBKH. Ona ompeje- 
feTCH  paspemaroulei cmocoduoctbio SOI] uu  MmuKpockoma, a Takxe, 
ASyMeeTCA, KavecTBOM OOpaOOTKH NOBepXHOCTH KpucTada. Paspemiaioulan 


jocodHoctb § SOIT 6piia paBHa 102 cm. Paspemenue MuKpocKoria 
rN 


= 2nsin o 
SNYYEHHA KpHCTaOB. CyeqoBaTesIbHO, pH YyBeJHYeHHH MUKpocKona 
200 pa3 JIOMHHECHeHTHaA KaMepa MOTrvia pa3pelUHTb OKOIO | uw OODeKTA. 
TakuM 0Opa30M H3 MOJYYCHHBIX SKCICPHMeHTAaJIbHbIX JaHHbIX CJIeyeT, UTO 
IK B CJly¥ae aHTpatiena, Tak u Bcayuae CsJ(T1), cBeT soMupecteHIMN UcIy- 
[AeTCH MOJICKYJIAMH, JI@KAaULMMH OT MeCTa IIPOXO*KJeHHA &-YAaCTHIbI Ha pac- 
OAHHH, He MPeBbILNaIOMIEM MHHUMAJIbHOe paccTOAHHe, KOTOPOE elle MOTO ObITb 
I3peIlleHO Ha Haiueli ycTaHoBKe (-+1 yw). OTOT pesyMbTAT, OHAKO, He Corvia- 
eTca Cc pacueTamu Bupxca Jas cBoOoqHoro mpobera TMepBHUHbIX COTOHOB; 
I HAXOJUTCA Tak2xKe B Ppe3KOM IIPpOTHBOpeyHH C pesyJbTaTaMH paocoTsi (’). 
Manpili CBeTOBOL BHIXO CTHIbOeHAa, cla6ad UYBCTBUTEIbHOCTb (oTOKaTOa 
O11 +B oGmacTH cheKTpa cBeyeHHA cTHIbOeHa HM NOMOWeHHe B ONTHKe He 
BBONUIM NOWYYUTS BIOMHE YOBsETBOPHTeJIbUbIe POTOrpPau TPeKOB %-4aCTHIL 
3TOM KpHCTasie. OqHako B OMbITaX, AaHAMOPHYHDIX (7), HO MpOBeJeHHBIX C HC- 
OJIb3OBAHHEM JIOMHHECICHTHOH KaMepbl, MbI He MOF OOHAPy2KUTb Mepenoca 
iepruu BosOyxKfeHuaA B cTHILOeHe Ha PaCCTOAHHA, UPeBbIMAatoulMe TOUHOCTb 


O27 eo NeCh hc= 4500°A— CpeAHAA JWIHHa BOJIHbI B CIeKTpe 


* Vmeetca B By «cyxoli» (He HMMepCHOHHbIH) OObEKTHB. 
** Ory 3HaUeHHA BeMUNHDI V B3ATHI HAMM C YUeTOM HeJIMHEHHOCTH CBETOBOrO BbIXOMa, HMEIO- 


TO MecTO IPH OOJIbUINX TMJIOTHOCTAX HOHM3AaILHH. 


vsMepennii — 0,1 mm“. B padore (2), MOBHAUMOMY, He Obl yCTpaHeHbI oTpa- 
XKCHUA CBeTA JIOMHHECHEHIHH OT HEOHOPOAHOCTeH KPHCTaIa HU ero MOBepx- 
HocTel. 

B 3aKsioueHHe MbI BbIparkaem OnarogapHoctTb JI. M. BensxeBy 3a mpeqocras- 
JI@HHbIe HAM KPHCTaJVJIbI AHTPalleHa WH HOAUcTorO uesuAa, a TaKxKe M. JI. Tananuny 
3a HHTepecuoe oOcyxKeHHe pesyJIbTaTOB paOorTsl. 


Tlocrynuaio 
9 VI 1956 


UHMTHPOBAHHAA JIMTEPATYPA 


1Tix«. Bup kc, CuyutTuaiauvonupe cuerunku, VWI, M., 1955. 2M. Ageno 
G.Cortellessa, Nuovo Cim.,9,196 (1952). *E.K.3asouckuid,T.E.Cmoakuy 
A, l. aaxos,M.M. Bytcaos, HAH, 100, 241 (1955). *E, K. Sapon Chm 
M. M. byteaos, TP. E. CmonmxwmanlAbn, 111, Ne 3 (1906). 


* B 9TOM Clyyae MbI NOAb30BaIHCb HE MHKPOCKOMOM, a OOBIUHBIM (bororpauyeckuM O6BEK: 
THBOM TOnutep-3 c yBeaHyeHuem | x1. : 
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Hornagn Akayemun nwayx CCCP, 
1956. Tom 4141, Ne 2 


PHSHKA 


¢ 


E. A. KOJITbIMNMH u B. M. MOPO30B 


OWEHKA BEPXHEM TPAHHIbl CEYEHHA PAWALMOHHOFO 
3AXBATA HEHTPOHOB PESOHAHCHOM SHEPFHH (275 xan) 
H30TONOM Li? 


(ITpedcmaeaexo axademuxom A. IT. Aanexcandposeim 9 VI 1956) 


Ceyenue akTusayun usorona Li? np payuauHonHom 3axBaTe HeliTpouoB 
peqea0Cb CpaBHeHHeM C CedeHHeM XOpoOliO H3yYeHHOH peaKkuuu 
‘(n, t)He* (+). Cpapnenne o6nerueHo Tem, TO o6pasyromjeeca mnlocae 
yactiaya Li® sgpo Be® «a-axTruBHO HM MOxKeT ObITb 3aperucrTpHpoBaHo 110 
HH3allHu, MpOH3BOAMMOli %-YacrHuaMH. PerucTpalua MoxKeT MpOusBOUTbCA 
OAHOM HM TOM %Ke CUYeTYHKe COBMECTHO C perncTpallveli a-YacTHIL u aep 
HTHA H3 peaxuuu Li®(n, t)He* c npumMepHo paBubimu scbpeKTHBHOCTAMH, 


1h Oe GI 


Yucao orcueTos ; Ee a: 
Zz Aue o Syst 
= ao a g5 
a) ro & ~ = A g 
28 2 ss x = 8 5 fs & 
Os ays. o8. g mae iS 
ae =e | 82 g z 5 2 
Es £5 feats sy O8 @ 
40 200 34 2000 | 1500 46 29 1747 
40 250 34 4000 | 1500 53 30 23-47 
40 000 32 5050 | 1500 36 28 8+6 
48 600 47 2850 | 1800 58 4A 17+8 
141 400 | 1463150] 5400 147 A222 25+12 
& 310450 | | 340 | 250 ; 90-19 


K Kak B 90% cuyyaep 8-pacnagos Li’ sagpo Be* o6pasyerca B BO36yx- 
HHOM COCTOSHHH (ypoBeHb 3,1 Mas), mpu «-pacnage H3 KOTOpOrO H3Jly4a- 
ble %-UaCTHUbI uMeloT 3Hepruio 1,5 Map Kayan (7). QTa sHeprua cpaB- 
Ma C 9Heprueli «-uacrum u3 peaknuuu Li®(n, t)He* (~2 Mos). Ojuako 
yueHve axTHBaluHH Li? OObMHbIM MeTOJOM (10 HaOJOJeHHIO aKTHBHOCTH 
cle H3JyYeHHA) CyLIeCTBeEHHO 3aTPyAHeHO Kak MaJIbIM TIEpHOJOM Nos ypac- 
ma Li® (0,89 cex.), Tak H MaJIbIM OxKHJaeMbIM CeyeHHeM (u3MepeHHOe B (°*) 
yeHHe AKTHBaUMM TeMJIOBbIMH HeliTpoHamu paBHo 33--5 MusaMOapH). 

Mbt UpuMeHHJIM HermpepbIBHy!o perucTpauuio akros f$-paciaga Li® B Mpo- 
cece OOJyYeHHA JMTHA HelTpOHaMH, OTJeNHA HMMYyJIbCbI eTeKTOpa, 
I3BaHHble “-YacTHIamu paciiagqa Be®, or HMIMYyJIbCOB, BbISBAaHHbIX IpOykKTaMu 
aunu Li®(n, t)He*, no coBmayeHHio C MMMyJIbCaMH OT SJEKTPOHOB 8-pac- 
waa Li® Bo Bropom jerekTope. JieHicrBuTeJbHO, «-pacnay Be® jae B 
HOBHOM COCTOSHHH TMpowcxogquT 3a Bpema ~ 101° cek., Tak uTO SKCMepH- 
HTAJIbHO 9TOT Tpowecc cueqyeT paccMaTpuBaTb OJHOBpeMeHHO c f-pacma- 
mm Li®. 

VismepeHua BesIHCb C MpHOopomM (cM. pic. Ny cocTosIluM H3 AByx fa30- 
1x cueTuuKoB. Buyrpenuuli cyueruvkK OObIUHO! KOHCTpyKI{MM paOoTaeT B 
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q 
TIPONOPIMOHabHOM, pewxuMe. Ero CTeHKM NOKpbITbI TOHKHM CJIOCM (propucror¢ 
JIUTHA C CCTECTBEHHBIM COep2KaHHeM H30TONOB. BuelinuH CYeTYMK MpeAHas 
HaueH Jia peructpauuu siekTpoHos B-pacnaya Li* u paooraer B rairepos: 
CKOM pexuMe. Sror cyeruHk HMeeT HeoOpyHy!o KOH*urypalluio; She KOH 
CTPYKUMA TIpHBeyeHa Ha pucyHKe. Tak Kak 9JIeKTPOHbI B-pacnaya Li® Becbm 
2HeprHuHbl (BepXHaAd rpanulac nektpa ~13Mgp) 
HeT HyKbl JelaTb CTeHKH OOOHX CYCTYHKO! 
oco60 TOHKHMH. 

IIpu cyeswaHHbrx HaMH TMpeqNoOKeHHAX OC 
apPeKTHBHOCTH perHCTpauuu a-YacTH paciaje 
Be® u upogyktos peakuuu Li®(n, t) He* 9 
(beKTHBHOCTh perucTpauHH akTos B-pacnaya Li 
(orHocuTembHO perucrpaunu Li®(n, t) He*) 3a 
BHCHT TOJIbKO OT aOcOJIOTHOH 9(pbeKTHBHOCTI 
cueTa 3sleKTpoHoOB 8-pacnaya Li® BHelIHHM Cue 
YHKOM. ITa atpPeKTHBHOCTb OWe€HeHaA HaMU pac 
yeTOM TeJIeCHOrO yrvia, 3aHHMa€MOro BHEeIIHHA 
CYeTUHKOM, OTHOCHTeIbHO padouero oObeMa 
BHYTpeHHero cyueTuHKa (~ 85% or 4x) HM pac 
YeTOM OJ 3JIeKTPOHOB cneKkTpa B-pacnaga Li® 
CHOCOOHBIX IPOHHKHYTb Yepe3s CTEHKH CUCTUMKOE 
B padouvi OObeM BHeMIHero cyeTUHKa (~ 60%, 
HCHOIb30BaH CieKTp u3 (2)); CieqOBaTeJIbHO, 
3(PPeKTHBHOCTb BHeUIHeroO CyYeTUHKAa qoctTuraet 
50+ 10% —HeTouHOCTh 9TOH BeJIMUHMHbI CBA 
3aHa C YMPOUleHHAMH, Cj\eJIaHHbIMH IIpH pac 
yete. TakuM oOpa30M, perucTpHpyemoe 3a 
OMpeeJIeHHbIH HHTepBaJI BPeMeHH YHCJIO B-pac- 
najos Li® caeqyer YyBauBaTb Tepey cpaBHe 
HHeM C ¥HCIOM peakuuH Li? (n, t) He*, 3aperu 
CTPpHPpOBaHHbIX BHYTPCHHHM CUeTUHKOM 3a TO 
2Ke HHTepBadl BpeMeHH. 

Jina UpoBepKH Meroja mpoBeyeHbl u3Me 
peHHA CeyeHHA payHalMOHHOrO 3axBaTa TeMVJO- 
BbIX HeHTPOHOB H380TONOM Li’. McrounHKom Hel 
TPOHOB CJIYKHI payuH-OepusiaueBbIli HCTOUHUK 
~ 1,6 K, 3aKIOUeCHHBIM B CBHHEI Id CHWDKe- 
HUA (bona or y-myyeh. Hefitpounr 3ameqaauce 
napaHHom. | 

PesysbTaTbl H3MepeHuit u OOpaOoTKH npH- 
BeyeHbI B Tabu. 1. 

IIpunumasa qua peaxuun Li’ (n, t) Het ceye- 
HHe j\JId TeNJIOBbIX HeHTPOHOB paBHbim 67 +7 
Puc. 1. 1 —neppotii cuerunx; 2— OapH (4) Ha Apo ecrecrBeHHOH cMecH H30TO 
oe a ea ee 110B JIMTHA WM YUNTbIBAA W30TOMHBI cocTaB, He 
TH; 6 — Kouba nep2Karestu ier Tab. 1 MoxHO On pea ae 

Hue (n,y) peakuuu ua Li? yaa vTennOBBIR 

HeHTPOHOB. OTO ceyeHHe OKasbIBaeTCsH paBHDIN 
42 +- 10 MOapH, B yxoBeTBOpHTebHOM cormacny ¢ pesyJIbTaTOM pa6oTpr (®) 
(3838 +65 mOapH). Tounoctb 9THX Hu3Mepenult JocTaTouHa JIA IIPOBepKH BO3- 
MOXHOCTeH MeTOa. 

Hsmepenus C HeHTpowamu pesonancnoli auepruu (275 KB (5)) mpousBo,u 
JMCb Ha HeHTpoHax H3 peakituu T(p, n) He*; neoquopoguocrbh HeliTpouos MC 
oHeprun HE Npepbiliasa ~ 1d KeB. B stax u3sMepeHuAX UMesICA (OH Mpomop: 
HWHOHAJIbBHOrO C¥eTUHKa, CBA3SAHHbIM C peakinelt Li’ (n, t)He* na TrenmoBer 
HEHTPOHAaX, NPHCYTCTBOBAaBIUMX B H3MEPHTebHOM TOMeMLeHHH B HeOOJbIUIMS 
KOMMMeCTBAX. ITOT (POH ONpejeseH B OTACMbUBIX H8MePeHUAX HU OKAsAICA PaBHBIN 
50-+-5 % oT nomHoro uneNa orcueroB TIpONOPpWHOHaTbHOrO CueTUHKAa. 
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BYJIbTaTbl H3MepeHHH TIpHBeeHbI B Tabu. 2. ‘ 
Coornomenne MEXK]LY HaOJNOJCHHBIM YHCJIOM COBMAJeHHH HW OMKHaeMbIM UERC- 
Culy¥auNbIX COBNAaeHuH HeOMaronpuATHO I HCKOMOrO 3qxpeKTa. 


Ta6oa1una 2 


Yucuo oTcyeton . = \ 

x 3 4 o 8 x ¢ 

= 5 o a) 88 
ec Z oie Ts 
oe o : 
=3 ave 8 = 9 2 Sdbdbexr 
a as co) p= 
Om os oa ° A 
Si oe Lo 5 no 
Oo = 2 az g Zee 
eS 28 es Sh OS 
6464 468480 810 6 9 a 
1600 107780 190 O 2 — 

| 
X 8064 6 11 | ne o6napy- 
2KeH 


Mobi lojlaraeM, 4YTO B YCJIOBHAX HalllerO SKCNepHMeHTAa YHCIO COBNayeHHit, 
3aHHbIx Cc B-pacniajom Li’, He mpeBpmuaeT 2—5. B Takom cayyae (yuuTHIBas,’ 
) ceuenve peaxuun Li® (n, t)He* qua HeiiTponos c sHeprneli 265 K9B JocTuraer 
4 Oapua (+)) Aus BepxHel rpanullpl CeueHHaA PaWalMOHHOrO 3axBaTa peso- 
a HeHTpOHOB u30TONOM Li’ Momy4aeTca oueHKa 1/, MuaHOapHa. 


liocrynu10 
3 V 1956 


IMTHPOBAHHAA JIUTEPATYPA 


Z=t-b. Lopuos, b. M. lox6epr, B.M.Mopososn, 1. A. Orpomen ko; 
SO NEON ooo) =aeeaWe be Hormyak, I. tawrits en Phys Reva (0160 
ee * DA Haghes, D-H all et all., Phys. Rev., 72, 646-(1947). 4P. 2D nxep, 
iTpOHHbIe sippektTuBHble cevenHa, WI, 1951. °* TF. B. Topaos,B.M.Tox6epr, 
M.Mopo3oBs,l.A.Orpomeuxko, JAH, 141, Ne 4 (1956). 
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Jloxswayer Axanemun nwayk CCCP 
1956. Tom 111, Ni 2 


A. A. COKOJIOB, J. . HBAHEHKO u MH. M.’TEPHOB 


O BO3BYKJEHHH MAKPOCKOMMYECKHX KOJIEBAHHA 
KBAHTOBbIMH ®JIYKTYAUHAMK 


(IIpedcmasneno axademuxom H. H. Bozonnbosum 5 VI 1956) 


1. Queprua penATHBHcTcKOrO 9VJIeKTpOHa, ABH2xKYUleroca B OAHOPOAHOM 
MarHuTHoM mowe H, pasa (* *) 


En = Y 2eHchn + mct, (1 } 


rye n=l-+s—rvuasnoe, /—a3umyTambHoe HM Ss — pafMaJIbHOe KBaHTOBBIC 
qucuJia. . 

Sry 3HeprHio MbI MOKeM MpescTaBHTb B BUC CYMMbI SHEP BPpalilay 
TeIbHOFO J[BHXKeHHS| aeKTpoHa (3Heprua E;) uw 9HEpruH KONeOaTeMbHOTO 
BYXKeHHA 0 payuycy (sHeprua E,): 


ee Ew?a® 4 
E,=Y 2eHcal t+ mc, -E,hos = a? (2) 
rye @— aMMJIHTya payuasbHblx KOeOaHHH. 

Tipu nepexoye  2eKTpoHa U3 COCTOAHHA AN B COCTOAHHE 1’ = n—) 
(v=v +", vw =l—l', ¥ =s—s’) sHeprud EpatilarembHoro Hu KOmeOaTedb- 
HOrO J[BHXKCHHA H3MCHAIOTCA MO 3aKOHY: . 


dE; ee Gt 275V3 ho / E \3 | 
wee = ee hw (> = i) Wnan'ss') = — Wo I = a ee mes (=) ’ (3 
dE, ; 55 V3 ho (E\2 | 
GE =D bo tanse = a= Wo Fact Gack) » “ 


n',s’ 


TC Whn'ss)s — BEPOATHOCTh CMOHTaHHOrTO Mepexofa B eHHHLY BpeMeHy 
onpefesnemad cdopmyvioH (56) paOor (7), a W,—nomHad aHeprua ussyde 
HHA CBETAINePOCA 3JIEKTPpOHa B KNlaccCH¥ecKOM mpHOsMKeHHH. CymMa BbIpa 
*KeHHH (3) u (4) aeT OOmlyio NoTeploO sHepruH Ha M3yyeHHe Cc yu4eTO! 
KBaHTOBbIX IHOMPaBOK C TOYHOCTbIO JO h, HalijqeHHyto B (5,°). 

2. 3 dopmyvmr (3) MbI BUM, YTO KBaHTOBbIe NOMpaBKH K BpalllaTeJi 


HOMY JZBH2KCHHIO MOTYT CKa3bIBATbCA JIVIUb pH BeCbMa BbICOKHX SHeEprun 
E~E, (u=1/2), rae 


= 2 mc? f 
Bi. = Te ) : (i 


Iipn +0 usMenenna sHeprun payquanbHblxX KOMeOaHHl BOOOMe He Oyse 
T. €. B KJaCCHY€CKOM cCyIydae BeJIMYHHa s OyfeT OCTaBaTbCH MOCTOAHHC 
jake C yueTOM H3uyueHHa. 

JIuilb B KBaHTOBOM cmyyae (h 0) OyyeT UMeTb MeCTO CBOeOOpasHe 
iepekauka SHEprHH, Kora BpalllaTeibHad 2Heprud OyyeT pacxoJoBaTbcs | 
TOJbKO Ha A3JyueHHe, HO H Ha BOs6yKAeCHHE paabHbIxX KONeOaH! 
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#const), BeweqcTBHe 9TOrO KBapaT aMIVITYJbI pavaJIbHbIx, KoneCanuti 
eT BOspacTaTb m0 3aKony (2,3,7,8 i. 


‘a 


a: 92 {7 (0) 
— 9% * a4y5 mE ia | 


a 


t 
ys) etR E \8 dt : 
\ (<3) Re? (6) 


p 2) —HalaJibHanh aMIMVIHTyqa paluasbHbIX KOgeOaHHli; g — nmoKasaTemb 
WaHHA MarHHTHOrO MOA B 3aBHCHMOCTH OT fF. 

3. BpisicHuM MeXaHH3M BO3OyxXJ/e@HHA KBAHTOBBIX payuaubHbIx Kome6aHuH. 
A@ STOrO paccMOTpHM culyyali g=40, Korya HapaAyy c payuanbHbIMM KouIe- 
1HAMH MOPyT BOSHHKHYTb TakxKe H akcHaJbuble. Torga 


*=r—R=acos(V1—qat +9), z= bcos(Vqot + 9), (7) 


_R—pajuyc paBHopecnonw op6uTn. Amnuautyyb a u 6 MoxHO CBA3aTb 
TBETCTBYIOWLMMH KBaHTOBbIMH UMCIaMH (Ss — payuambHoe, & — akcHaub- 
) ¢ TOMOMbIO COOTHOWMeHHH (cM., HampuMep, (7,8)) 


2chs 2cRR 


a = ——____. , 
eHVi—gq eHV q 


Orciofa BUHO, YTO KBAHTOBaH TeOpHa OMycKaeT cmexyroulee 3Hayenne 
MHHHMAaJIbHOrO H3MeHeHHA KBapaTa aMIMVJIMTyAbI KoNeOanui (As = 1) 


2ch 
A (a?) SS SS (8) 
eHV1—@q 
Bos6yxjeHue pavajibHbIx KoeOaHHH OyeT NpOHCXOAUNTb ce, yIouLuM 
a30M: BpalaloulHHCA PpeJIATMBHCTCKHH 92JIeKTPOH MO HalipaBJIeHHIO Kaca- 


2 3 € EN8 
bHOH HcilycKkaeT (pOTOH c SHeprveH AE ~ he Yin» THE Ym ~ |) ABUIAETCA 


epoM HaHOovlee BepOATHOH Uu3aydaemMol TrapMoHHKH. I[13mMeHeHHe xe 
pruH JOKHO NMOBJeUb 3a COOOH H H3MeHeHHe payuyca cTalMoHapHor 
HTbI Ha BeJIMUHHY 
Le Ne 

Nie ey de 9 
RaageR ) 
) BprmucseHus, MpOBeseHHbIe TO CTporok KBaHTOBOH TeOopHu B padoTe (§) 
“4. dopmysy (29)), UpuBoqaT K CJleqyIouleMy 3Ha¥eHHIO JIA KBaypata 
TJHTYJbI payquabHbIX KONeOaHHH IPH Uu3TyIeHHH OHOrO PorToHa Cc dHEp- 
ei AF: 


A (a°)s = ge (FYs (AR) > Ali) (80): (10) 
A (a)xo = 0; (ARP <A(x3) (s =0). (11) 


; ycnonusa (10) MbI HaxoquM, 4TO pafMaubHbIe BOsOyxAeHuA OyAyT Mpo- 
XOJMTb pH sHepruax E> Ey, (w= 1/s). 

Us dopmyn (7) u (9) BHUAHO, 4YTO B KJaCCHYeCKOM cJlyyae H3MeHeHHe 
IJIUTYbl, CBASAHHOe C H3MeHeHHeM LWeHTpa KOeOaHHH, AOJWKHO 3aBHCeTb 
eH OT (pa3bl 


A (a) x = A (@?)xn — 2@AR cos (V1 — qot +¢). (12) 


Ec B Tevenne ojHoro Hepvoya KoneOanHit Oy eT HECKOJIbKO «CJLY Ta HbIX» 
MeHeHHM WeHTpa KomeOaHuli pH yCOBUMH, 4TO chasa y OyfeT COXpaHATb CBOE 
wweHHe (cayyal KmaccuyecKOrO NpHOmMKeHHA), TO MbI MOIy4aemM HCdesato- 
i pesysbTat (11). KBanroppili xe pesysbtat (10) MoxKerT ObITh NOJYYCH JIMLIb 
esybTAaTe ycpeqHeHHA BEipaxenusa (12) mo ase 9. - 

Takum oOpa3om, Bo3s6yxjleHHe palMambubix KONeOaHM OyeT Mpoucxo- 
Pb, KOFa MMeCeT MECTO CTATHCTH¥eCKaA He3ABHCHMOCTh NOCIEAOBATCJIDHBIX 
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mpomeccos (uenu MapKopa). Kak H3BecTHO, IellH MapkoBa SBJIAIOTCA OCHOBO! 
Teopun duryKTyaluit (cM., HanpHMep, Teopuio OpayHOBCKoro JIBEOKEHHA). 
CrporHit KBaHTOBbIM MeTOJ, [It HCCIeqOBaHHA BOsOyKeCHHA PalHaJIbHblX 
OeTATPOHHEIX KONeOAHH Obl HCMOb3OBaH B PANe HalHx paOorT MO KBaHTOBOH 
TCOPHH CBETAMerOcA JCKTPOHA, a MOMYKMaCCHYeCKMH MeTO] C yCpe{HeHHeM 0 
dbase — Cangcom (1°) pH uCCeqOBaHHH BJIMSAHMsS KBAHTOBBIX (pyKTyalM Ha 
pakwambHo-asoBble KONeOaHuA B CHHXpoTpoHe. O6a merojla BHIMHC EHH 
IIPHBOAAT K O[MHAKOBBIM pe3yJIbTaTAaM. OQTO OOCTOATEMbCTBO HAMOMHHAeT CJly- 
vail CO CTPOrHM BBIBOJOM IO KBaHTOBOM TEOPHH JIMOOBCKOrO CABUra H ero Mody 
KlaccH4ecKoll MHTepipetTaluei, anHoli Benpronom (cM., Hampumep, (**7*)), 
Takum o6pa3om, pu Ooubuimx sHepruax ES>Ey, (s=const) OyqeT HMeTb MeCTO 
BeCbMa HHTepecHbili CyYaH J[BYXKeHMA PeJIATHBMCTCKOrO 9JIeEKTPpOHa, KOrya 
ero BpamleHHe BOKpyr MarHuTHOrO MOA OyfeT OMMCHIBATHCA KulaCCH4eCKOH 
Teopneli, a pafHasbHple KOeOaHHA C MAKPOCKOMMYECKOM aMIIUTY OU = 
pasyrouyve cBoero pola «MaKpoaTOM») — 3aKOHaMH KBaHTOBOH M€XaHKu. 
J\na «MakpoaToMa» MMeeT MecTo cBOeOOpasHbI IPHHIMN HeEOMpeeJIeHHOCTH, 
AMMJMTY [bl PaluasbHbIX KONeOAHHH MU palMasbHOrO UMMYJIbCa HMeIOoT NOPAOK 


chs E eh s | 
cl PO eet OF ee r 5 (13), 

Orcioja BUAHO, ITO HPWH BOSMO*KHOM H3MC€HCHHH S Ha CAHHHUY aMIJIATYy Ay 
UMIYyJIbCa HW aMIJIHTYAY KOOPAHHAaTSI MbI Oy eM 3HaATb JIMIUb C TOUHOCTBIO JO} 
BeJIMUHH 


Op Dp a 
Np, As Aa~ —. 14) 
Po co =a aah, " S (14 

OyHakO HETOUHOCTH B H3MepeHHH KOOpyHHaTal (Ax) H uMNywbca (Ap) He 
MoryT O6€ OMHOBpeMeHHO COBMayaTb Cc HeTOUHOcTAMH Aa u Ap, Tak Kak DpH 
Ss >1 Mb TomyuunH Obl HepaBeHcTBO 


Aa- Ap) ~ * ee 


MpOTHBOpevallee MPHHWUNYy HeonmpeyewenHocTH 
(15) 
Ax-Ap ~h. 


[lostomy TOMbKO OMY H3 HeTOUHOCTeli MbI MOXEeM TOJOXKUT 10 NOpALKy 
BeHUMHbI PaBHOM MpMpallleHuO COOTBETCTBYIONIel aMMIHTY bl, HETOUHOCTh 
2%Ke BTOPOH BeJIMUMHbI MO%KeT ObITb OeHEHA H3 COOTHOIIeHHA Heorpeyeweu- 
noctu (15). 

Torya B OOOHX cayuaax: 


1) Ap~Ap,~®, Aa~ gi a; 
: (16 
2) Ax~ Aa~ —; Ap~  ~ po 


Mbl HE MO?KeCM HOJIb3OBATbCA KJIaCCHUCCKHM NIpHOsMKeHHeM. 
YkKa3aHHble HeETOUHOCTH MOTYT BO3HHKHYTb  JIAIUb yepes TpOMexKyTOr 


4 
BpeMeHu TS FS 7) ee Ws s+1 =e BEpOATHOCTb mepexoya C H38MeHeHHesN 
S,S+1 


KBaHTOBOrO YMCA S$ Ha e/\MHHILYy. 

IIpu E< Ey, spema t->00, No0sTOMy MBI MOXKeM TOMb3OBaTBCA Kaac 
CHYeCKHM ipHOwMKeHHem. IIpu ESS Ey, spema «~ ee MH NosTOMy yKa 
SaHHBI€ TepexOJbl MOrYT BOSHMKHYTb yXKe Ha TepBbIX cs TlepHoOax pauasib 
HBIX KONeOaHHli, YTO B KOHNE KOHOB (T. €. B pesybTaTe MHOTUx llepexo 
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| 

. 

) HOJLKHO TpHBeCTH K KBaHTOBOMy XapakTepy paj{HaJIbybIxX KOsleOannit, 
‘A caM ripolecc Mepexojla OT kKWJacCCHYeCKHX ypaBHeHHH kK KBa@aHTOBbIM 
(OMOLKbIO  CYILeCTBYIOWLHX TeOpHH MpocuequTb ObIIO EbI 3aTPYAHATeIbHO. 
Bos6yxenne akcHaJIbHbIX KOJIeOaHHli, KOTOpoe MOxKeT NOABUTbCA TIpH 
ppruax E > EF, (u = 1/3), OyqeT NPOHCXOAMTh MO 3aKOHY 


t 
9 __ 2 H (0) We) CAV eel ei dae ‘Ce roly 
B= arg + arya gE \ ae) Re Oe, 
0 
Mockosekuli TocyapcTBeHHbIit yHABepcuTer Tlocrynua10 
um. M. B. Jlomonocosa 16 VI 1955 
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Jlonraaygn Akagwemum Hayk cccP 
“4956. Tom 141, N 2 3 


B. B. CYJAKOB 


PACCEA HME ME30HA HA ME3OHE B KBAHTOBOH ME3OHHOM 
TEOPHH NOJIA 


(IIpedcmacaeno axademuxom JI. J]. Janday & VI 1956) 


B otananue or byakuni [puna u BepluHHHOM YacTH, aCHMNTOTHYCCKHE BB 
paxkeHHA KOTOPIX ABJIAIOTCA (YHKUMAMM OHOrO apryMeHTa. (*,°), acHMMTO- 
THKa TOrO %Ke TUNA, COOTBETCTBYIONLAaN PaCCeAHHIO M€30HA Ha Me€3OHE, 3aBHCHT, 
BooOmle ropopa, oT Byx aprymentos. V1. T. [[aTsoppim u K. A. Tep-Maptupo- 
caHom. (3) mloctpoeHa CHCTeMa ypaBHeHHi, OnpeyeAlomlad AaCHMMNTOTHYCCKOe 

TOBEACHHE AMIVIHTYAbI, H HaleHbl ee MpefeJbHble 3Ha= 
= genus. B oOmem cay4ae 3Ta CHcTeMa MOxKeT ObITh pe 
; elias 4 WeHa JIMIb MyTeM UMCJIeHHOrO HHTerpMpoBaHHa. 


eo 4 MoxuHo 6p10 Obl OrpaHH4MTECA HavOolee MHTepec- 
aks = ky HbIM CylysaeM, KOrgja 06a apryMenta P CoBMajlaioT HW TEM 
he | (pe campim P aBaseTca PyHKUHeli OHOrO apryMeHTa (B 9TOM 
Ky ky calydae UMIIyJIbCbI BCeX YeTEIPeX Me3OHOB R,, ky, Rg, Ry, a 
“ky * TakxKe UX NOMapHble CYMMbI JOJMKHbI HMETb OHH MU TOT KE 
3 ci lige MOpsAOK BeEMUHHbI). OKa3bIBaeTCA, OHAKO, YTO B CHCTE- 
E = a Me ypaBHeHHi, JaHHoli B paOorTe (?), amuaHTyya P, 3aBH- 
Callaad OT OfHOrO apryMeHTa, He BbIpawKkaeTca caMa 4e- 


Puc. 4 pes ceOa, a JouKHa ONpejesATbcA OJHOBpeMeHHO c P, 
3aBHCAMlel OT JBYX aplyMeHTOB. 

Ilokaxem, uro, TeM He MeHee, MOXKHO MOJYYHTh MpocTroe 3aMKHyTOe 
ypaBHeHve Jia amnuutTyybl P, 3aBuCAWeH JIHUIb OT OAHOTO apryMeHTa (MBI 
TIpOBeeM BbIBO Ha MpuMepe HelitpadbHOH MceBOCKaJIAPpHOH Me30HHOM 
Teopuu). Paccmorpum Jia 9TO- ; . 
+1 N 


ro BBefeHHy!o B(°) BemMuHHy = *.-- 2 2-0 A i iN ——Ks 
F(R, Rs, ks, Rk.) — CyMMy BCeXx ie | | | ie 
WuarpaMM, CBOJMMBIX K JWa- &-- a eae ee =H ky 
rpaMMe, H300paxKeHHOli Ha ? : : ' 
puc. la (HatlomuHaem, uTO cBe- Puc. 2 
Je@HHeM [MarpaMMbl HasbiBaerca 
3aMeHa JIBYX KBaf[paTOB, COe{MHCHHbIX JBYMA Me@3OHHBIMH JIMHHAMH, OJHUM. 
KBaj[paTom). Kaxkjaa [uarpaMMa 2TOli CyMMBI IIpHBOAUMa OTHOCHTeIbHO OT]eNe- 
HHA MMMyJbCOB Ry, ky OT kg, ky, T. ©. MOET ObITh pasfeneHa Ha JBe uacTH, 
COCUHHAIOINMECA JIMIb JBYMA MeSOHHBIMH JIMHMAMH, Ipuyem k,, k, WpHcoesu-| 
HAIOTCH K OMHOH YacTH, a kz, ky—k pyro. Taka juarpamma cocTouT U3 
AByX WM Oouee yacrell, CBASAHHBIX WenouKoli mesonHBIX sun 1;, lj; = 
=—l;+h,+k, (cm. puc. 2) u yxe Oouee He NpHBOAMMBIX 110 OTHOIUeHHIO 
K OTJ@eHHIO NMOAXOAAMHX K HHM ap MesOHHBIX «MBH 1), 1; w lia, tae 
(i IpHHUMaer 3)[ecb BCCBOSMOXKHbIe 3HaveHHA). 

O6osHauHM BKJay i-li uacTH Tua nj; Yepes [n, (Upeqnonaraetcs, 4TO MBI 
N€peCHYMepOBaJIH BCeBOSMOXHbIe HeMpHBOAUMBbIe uacrTu): 


i 
i+) Iy 


In; (2iy Zita) = fn; [max (2, Zi4a)], 22 = In (— L7/m?), 
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NHUNHa BKJlajyla TaKOro poyia WWarpaMMbl paBya 


[fg ty ee nn (6) —— 


/— 2 Re i le ; ; 

a) der den... denn, (621) (2) fC, 20) (20). 2 (2w) fin (2nr8). (1) 
- Ve 2 

PasoObem O6acTb HHTerpHpoBaHus m0 2,,...,"2, Ha N o6uacreit; j-10 


aCTb OlpeyeIuM HepaBeHCTBOM 
Ep Sei; Say re, CFA; SHG «hy SNS pe EAN, 
IIpu stom npasast yacrb (1) nepeiiyer B cymmy N unenos. B j-m wiene 


OM3BeeM HHTerpHpoBaHHe M0 BceM 2%, k=&j. Torya, ucnomb3ya Hemocpes- 
BeHHO MOJlydaemble 3 (1) dopmyubI 


(sey iby \ dzjrfn (é 2;) d?(z,) ete (25) [n F (Zio Z;) =a 
\ 4x | 2; ; ah $e Dt oan 
J J 
= fn. aerate a — Fh (Z;), 
as a 5 P 
( i) \ dzj14. ie \ dznjn; (Z;, Zj44) da? (Zj44) Oe One fe (zn) in (Zn, 6) = 
27 27 
— fn; i sitet nn (z;), 
MeeM 
ees AP 
| ame’ 
Ae mt rt) fing 2 Dee pee 2 iiia ta! ny (2;) dz;. (2) 
J=1 —E : 


| 
| AMIJIMTya paccesHHaA Me30Ha Ha Me30HE CJIeQyIOWlHM OOpasom BbIpa- 
aeTCH wepes BeJHUMHEI fn, : 


Pismayian v nn’ 
Pee MINA YEN Fo 0 Vay (5): 
N=0 Tor--+> nN 


Muoxutetp 2~™ orpeuaer TOMY OOCTOATeIbCTBY, UTO IPH CyMMHpOBaHHH 
2” on"HaKoBbIx 
9 BCCEBO3SMOXKHBIM HEMPHBOJMMbIM YaCTAM fj; MbI NOJydaeM oj 
e3yJIbTHPYIOWHX WHarpamM. [logcraBaaa B copMy.1y 


co 


(i (Bess gh oe agha halk Masami LC) 
N=1 Me.---, MN 


pipakenue (2) ana f (€), nomyanM: 


3 
2 
8 


F@)=(42) | @e@ a. ) 
E 


TlomHaa amusutTyga P Bpipaxaerca (*) yepes CyMMy WIecTH KBafpaTOB, 
g00paxKeHHbIX Ha puc. 3, OOO3HaYeHHyIo HaMH Yepes R,(é), WH CyMMy 
pex FF (€), COOTBeTCTBYIONIMX COBOKYMHOCTAM AHarpaMM, CBOJHMBIX K 
fics 1..a, 6,6: 
P(&) = Ry (6) + 3F (). 


Hoycrapiaa (3) B (4), OKOHYaTebHO NOJyyaeM 


P(e) = Rol) — p> | P22) # (2) dz, 6) 


Ry=24(1— x), ¥=[1 + (5go/48) (LOT. 


[[pupeyenuplit BbIBO paciipocTrpaHveTcH C BeCbMa He3HaudHTeJIbHbIM 
CBA3AHHbIMH C TOABJIGHHEM HU3O0TOMMYeECKHX MHACKCOB, Ha 


YCJIOMHEHHNAMH, 


Puce. 3 
CHMMeTPHUHY!IO TICEBJOCKaJIAPHYy!lO TeOPpHIO HM flaeT Ce TYIOULNe ypaBHeHua 
aL : 
Pryenssata (@) = — GE PP (2) a (2) dz [285 + 5B nPoeds (3) 
é 

Prryeyt, (é) =P (6)6s, Os = O2,c2005t Fs One Gate, — LO 
i (é) bs a 09s = Peco, T3T4 (&) + Fairy. T2T4 (5) te Proves, TaTs (é), (4’ ) 
449° L 4 
P (2) = 69 (8) — | P22) (2) dz, (5) 


g 
THe Oy (é) 6; — CyMMa IeCTH KBajpaToB (puc. 3); 
po(t)=*/s(y—1), y= [1 + (5g0/4z) (L —8)]". 


Unrerpambupie ypaBHeuna (5), (5’) cBoqatca K AudbepeHuHaJIbHbIM 


dP : P\2 j 
Fe = 244 *H(Zy, Pht 0. (6) 
dP P\2 : 
ia bs ee ee (6) 
TouHbimu pemenusamn (6), (6’) aBasioTcH: 
Pi 4 — xV 145 at (7) 
: 1 -L |W T45}+ 1)(V 145 — Ay) x V5? 


— 19} 


(7’) 


16 1{— y 
P(y) 44 4; of 8 hyx ls : 
Vs (7), (7’) Buguo, uro P B oOoux cayyadxX uMeer TOT 2%Ke TOpA,OK 
BeJMUMHBI, UTO HW BKWal Ro, Py OT Npoctelimmx AvarpamM pyc. 3. Sto o- 
Ka3bIBaeT 3aKOHHOCTb BBIBOJa (4) O paBeHCTBe HyJO Me3OHHOrO 3apsya. | 
B 3akoueHHe BbIpaxato Oularoqapuocrb K. A. Tep-Maprupocany 3a pall 
WeHHBIX samMeyaHHlt u V1. 1, Tlomepanuyxy u B. B. Bepecrenkomy 3a n0j0- 


TBOPHbIe JHCKYCCHH,. 
TlocrynHsio 


7 VI 1956 


UHMTHPOBAHHASA JIMTEPATYPA 


1 E. Wa may, A. A. A6puxkocos, HW. M. Xanatuuxos, JAH, 95, 497, 
T18, WNGT A954), 7 A.A. AOpuxkocosB,A. J. Tananunu,U.M. Xanaruu Kos, 
JIAH, 97, 793 °(1954).. * H. T. JL araos,. K. A. Tep-MaprTrupocsn, K9T®, 30, 
416 (1956). *W.A. Nomepanuyk, JAH, 103, 1005 (1955). 
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Jornayp Akayemun nayK CCCP, 
1956. Tom 114, N 2 


PHSHKA 


K. C. TAKHBAEB, Il. A. YCHK u M. Tr. AHTOHOBA 


K BONPOCY O TEHEPALHH <-ME30HOB 4YACTHILAMH BOJIBLUOM 
QJHEPPHH KOCMHYUECKHX JIYYUEH 


(1Tpedcmaeaeno oxademuxom H. E. Tammom 9 VI 1956) 


CorgacHo aHHbIM Ppyntbl aBTopos (*) mpu BsaHMOjelicTBHN YacTHIL CBepx- 
JIbIUHX SHeprult E> 10! 9B c ATOMHBIMH AJ[paMH BepOATHO 3HauHTeIbHO Valle 
yuecTBJIAeTCH MpOlecc MHOMKeCTBEHHOPO OOPa3s0BaHHA T-Me30HOB. B yKasaH- 
IX paOoTax HCHOMb3OBaNaCb MeETOJHKa IMYJIBCHOHHBIX KaMep, COCTOAIIUX 13 
peAyrouluxca C10eB PororpadHnyeckux IMYJbCHH Ge3 NOAMORKeK MW WIacCTHHOK 
 BelleCcTBa, B KOTOPOM H3y4aeTCa reHepallua CTpyl. HesaBHCHMOCTb WJIH Cwa- 
A 3aBHCHMOCTb OT aTOMHOPO HOMepa spa (aBTOpbl OpawH macTHHKH H3 Pb 
Cu) "cena TOHKUX CeOB B CTpyAx JlaeT, MOBHMMOMYy, 1paBo cyemaTb 3aK- 
oveHHe B TOJIb3y OCYMeECTBJICEHHH IIpolecca MHOKeCTBeHHOrO OOpa3s0BaHHA 
€30HOB. OyHako Oouee KeTAaIbHbIM AHAIH3 NOKa3bIBaeT, YTO OHH JIMUIb (aKT 
aOoOH SaBHCHMOCTH 4HCa TOHKHX CJIeqOB B CTpyax (HMeHHO B CTpyAx, a He 
JIMBHAX C OOJIbUIMM UACJIOM JIMBHEBbIX UaCTHIL) OT ATOMHOTO HOMepa sj\pa-MH- 
C€HH HeEOCTATOYeH AIA PeMIeHHA BOMpOCa O CpaBeAJIHBOCTH KaKOM-IHOO TeOpHH. 
Mb! ucceqoBaH MHBHH Kak C y3KHM (CTpyH), Tak M IIHpOKHM yIJIOM pac- 
}Opa JMBHEBIX YacTHY. AnasH3 pala CurydaeB OOpasoBaHiaA JIMBHeL (CM. pHc. | 
2) pH B3aMMOJeHCTBHH YaCTHI, KOCMHYECKHX Jy4eli OOsbINOM ZHEPrHH C ATOM- 
IMM Aj[paMu BemlecTBa PoTOrpadHyecKHX IMYJIbCHH, IKCTOHHPOBAHHbIX KOCMH- 
*CKHMH JIy¥amu B CTpaTocdepe B 1954—1955 rr., NpHBOAHT Hac K BbIBOLY,YTO 
OONbIIHHCTBE CTyYaeB HaGTOaeMble JHBHH HEBOSMOXKHO OObACHUTb JIMLIb 
2X@HH3MOM MHOXKECTBEHHOLO pORJCHHA Z-MC3OHOB B Pe3yJIbTATe OMHOTO CTOJIK- 
IBEHHA HaMeTAaolero HYKJIOHA C OJHUM H3 HYKJIOHOB Apa-mMuienn. IIpegno- 
WKeCHHE O POKJCHHH MC3OHOB B pe3yJbTaTe COVapeHHA MepBHYHON YaCTHIbI 
Weston «TpyOKou» HYKJIOHOB TakxKe He OObACHAeCT HaOJIOMaeMbIX MapaMeTPOB 
aBHe (Ns H U,). OCOO€HHO 3TO OTHOCHTCH K HHTepBasy 9HEPrul MepBHUHbIX 
acTH, OT 10 yo 1000 Bas. Hurke Mbl npHBOAHM HeKOTOpble aHHble NO PAY 
ABHEM HM Pe€3YJIbTATbI UX aiaIH3a C TOUKH 3peHHaA TeOopHH (*) MHOAKECTBEHHOO 
MK CHHA Me3OHOB. 

- YxasanHble MBH BHIOpaHb! U3 6ombUOrO UUuCa (OKO0 40 000) 3Be3q, OOpa- 
IBAHHBIX B *POTOMMaCTHHKAX, SKCHOHMPOBaHHbIX KOCMHYCCKHMH JIydaMH B CTpa- 
espepe Ha wiMpote MockBpl. [Ipeqnonaraa, YTO Bce JIMBHeBbIe YaCTHUbI LAHHOU 
SE3)[bI OOPASOBaIHCh B pesyJIbTATe CTOJKHOBeHHA HaseTaroulel TaCTHUbI C Of- 
HM H3 HYKJIOHOB Afipa-MHUIeCHH, MbI OpeesIteM SHEPrHio NepBHYHOH YaCTHIUbI 
ia HYKJOH) CormacHo dopmyne Ey=2Mc?/tg*vy,. AcHo, YTO TaKHM o6pa3o0m 
AHJICHHOe 3HaAYeHHe ABJIACTCH HH2KHHM IIpeesIOM JHEP NepBUYHOM YaCTHUP. 

OKCIePpHMeHTaJIbHbIe JAHHbIe 10 36 JIMBHAM MIPHBeJeHbI B TaOn. 1. ImyJIbcHsA 
AJIHOPOBaaCb M0 MJIOTHOCTAM 3epeH Ha 3JIEKTPOHHBIX Cleax T—>p.—>e-pacnaoB. 
poMe TOrO MHHHMaJIbHas MJIOTHOCTh OMeCHHBaaCb M10 IJIOTHOCTH 3epeH Ha TPe- 
AX IIPOTOHOB c 3HeprHeli 660 M9B, KOTOpHIMH OOJYYaJIHCb MyIaCTHHKH B Vuctu- 
yTe slepHbix mpoOsem AH CCCP. , 

V3 qanupix Ta6n. 1 CHO, 4TO OOMbIIMHCTBO JJMBHeH OOpas0BaHO He B Pe- 
yIbTaTe HYKJIOH-HYKJIOHHOTO CTOJIKHOBeHHA. B CBa3M C STHM MbI MONbITAAMCD 
JABHUTb IKCICPHMeHTAMbHbIe pesysbTaTHI c TeopHelt Jlangqay, BbIONpaA AIA 
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7 ae 
al ep fee 12 


Puc. 1. Uacrnua No | MHHHMaJIbHOH HOHH3AalHH, IIpeAMOIOAKHTEAbBHO MpOTOH, oOpasyer 3Be3/ly, 
cocTosmy1o H3 36 TOHKHX, 6 CepbIxX H 12 uepHbIxX CJIeOB 


JIAH, tT. 141, Ne 2, Taku6aes, Yeux, AuTOHOBAa 


Oro Clydaxn NOLXOLAuLyI0 AIMHy TpyOKu. Taxoe cpaByenne Janupix 15 auB- 
MNOKa3aHo B TaOm. 2, rye ’ 


IF 


. 


4 
ae PESTS aCe : 
’ > 
> 
7 


~ AUISS 


2345 6 78G0NL BIG Yee 42s - RBH ™ ee 


Puce. 2. 3Be37a, O6pa30BaHHad &-YacTHUe, COCTOHT H3 32 TOHKHX, 
] ceporo H 3 4epHBIXx cuIeZOB 


n= 84 Cr ‘ah (wer) Br = Me| og TEED J 


” 4 2 12 l 
tg 6, = joa | (2 7) me ROD pea 


u ji "la 18 "la js oe N* 


@ 1,55)? (I/d —0,25) /, | 
tg 6%, = | Ne (2G 


1 bee 
in Kora = 3,7. 
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Yxa3annpie B Tab. Eo, fle W %),— 3HAYeHHA, O*KHJaemMble U3 TeOpHT 
®epmu (*) B Mpesnoio%KeHHH HYKJIOH-HYKJOHHOTO COy{apeHHA. 
V3 qaHupix Ta6. 2 Mbl MOXKeM CilelaTb 3akJIOYeHHe, YTO BO MHOPHX 
culyuaadX JIMBHH MO?KHO TPaKTOBAaTb KaK Pe3yJbTaT COyMapeHuA HasleTatoulero 
HyKslOHa C AepHow «rpyOKOH» pa3HOH VIMHbI B CorjdacHH C rHApoOAWHaMH- 
yeckoli Teopueli Jlangay, pasputoii C. 3. Benenpxum ul. A. Munexnuei (*). 


uo 

Oquako yrom pacrBopa 9%), B pale JIMBHel 3HauMTebHO Oombule, YeM %),, 
TIpecKasbIBaeMbIi TeopHell MpH aHHBIX Ns. J\nA HeKOTOPbIX JIMBHEH 370 
pacxO*KeHHe HaCTOMbKO BEIHKO, 4TO (pykTyallve (°) YMCA Ns ero o6bsc- 
HUTb He MpecTraBseTcA BOSMOXKHbIM (HanpHMep, sMBeHb Ne 3 Ta0a. 2). 
Jlaxke B psjle cly4aeB y3KHX JIMBHeH, Kora %,,< 15°, quia CcormacoBaHud 
c TeopvHei culeqyeT JONycKaTb yllMpeHwe yrJIOBOoro pacTBOpa  JIMBHEBbIX 
yacTHl, B cpequem B 1,5—2 pa3a (cM., HampuMep, sHBHH NoNo 2 4 5). 
Takoe yUIMpeHve MOxKeT HMETb MeCTO 3a C¥eT OOpas0BaHuA pacrpyOa BMeCTO 
npequosaraemMoro WHIHHApa U3 AepHoro BelllecTBa UH 3a CueT paccedHHA 
JIMBHEBBIX YaCTHIL Ha HYKJOHAX JO BbIXOJa u3 sagpa. Uro kacaeTcA cTpyi 
(9), << 10°), TO OHM (hOpMaJbHO YAOBJETBOPHTebHO OObACHAIOTCA THAPOMMHa- 
MHYeCKOH TeopHel. 

Oyuako HaG6sr0aeMOe OTHOCHTeJIbHOe UNCIO JIMBHEH, OOpa30BaHHbIx, CO- 
orBeTcTBeHHO, mpn l/d<7 u l/d<3, 3HaUHTeEbHO OOMbUIe OTHOWIEHHA, pac- 
CUMTaHHOrO Ha OCHOBe NpefcTaBleHHA O cCoyyapeHua c TpyOKoli. IIpu- 
MeHeHHe CTaTHCTHYe€CKOH TeOpHH poOKJCHHA Me30HOB B OONIaCTH 9HeEprHe 
10-108 Bap, mo-BHMMOMY, He YJIYUINMT CorsacHaA 9KCTepHMeHTa Cc TeopHen. 

B cayuae WHpOKHX JHBHeH (9), > 15°) HaOsmoaemoe OoJIbUIoe 3HadeHHe 
91, TPpyHO OObACHAeTCA TeOopHeH, Tak Kak COrlaCHO TeOpHH MHOKeCTBeH- 
HOrO Tpowecca C yBeJIHYeHHeEM MHOMKECTBEHHOCTH Ms YrOJI pacTBopa 1), JMBHA 
OKeH yMeHbiaTEeca. MoxHO ObIIO Obl ITO OOBACHHTb HEMPHMCHHMOCTbIO 
TeOpHH K HHTepBasly 9HeprHH 10-1000 Kas, MoTHBUpysA 39TO TeM, 4YTO TeEOPpHA 
cTporo cnpaBequBa B OOIaCTH 9HEprHl MepBHYHbIX YacTHILnOpayKa 10!2 Map 
M Bbile. Ec 9TO Tak, TO HEOOXOAHMO OTMETHTD, 4TO B OOsIacTH 10 1000 BB 
MHOXecTReHHOCTh (c yueTom duyKTyauun (5) B ny, a TAaKKE PasMYHBIX [IME 
HYKJOHHBIX «TpyOok» (*)) 3HauYHTeTbHO BbINe MHOKeCTBeEHHOCTH Nn, ~ E, 
npeycKka3blIBaeMol TeopHel Mepmu u Jlanyay. 

OTMeTuM, 4TO [It WIMPOKUX JIMBHeH JaHHble HaCTOAMIeH paOoTb CKOpee FOBO- 
PAT BMOJb3y HAaMYNA MHOXKECTBEHHO-MHOFOKpaTHOPO Iporecca pox ]eHHA Me3o- 
HOB B pxfle NOC Me AOBATEIbHbIX COVapeHHH HaseTaroulel YaCTHUbI C HyKIOHAMU 
Ajpa-MuweHH. Takoe lpeqnooxKeHve KaxkeTCA HeEOOXOJHMbIM JIA OOBACHE- 
HHA 3Be3jl, B KOTOPbIX TOHKHE CJI€QbI 3aKJIIOUCHbI B OUHb LIMPOKOM KOHYCEe, 
wlaxke B Culyuae, KOrja YHCIO UX BeHKO. 

B 3aksHoyeHve aBTOpbI BbIPaxaroT OnarofapHocTh C. 3. BenenbKomy, 
V. VU. lypesuyy u VM. JI. Posenramo 3a pay 3ameyannit u oOcy2KqeHHe paborTst. 


@v3HKO-TeXHHYeCCKHH HHCTHTYT Tlocryn1a0 
Axaylemun HayK Ka3CCP 20 IV 1956 


HWMTHPOBAHHAA JIHTEPATYPA 


: 1M. F. Kaplon, D. M. Ritson, W. D. Walker, Phys. Rev., 90, 716 (1953). 

JI. 7. Jian aay, Wss. AH CCCP,; cep. ous., 17, 51 (1953); C. 3. Benenpxui, 
JI. I. Iau nay, Yen. pus. nayx, 56, 309 (1955). * E. Fermi, Progr. Theor. Phys., 5, 570 
(1950). CoB. BD emen eww, ot: UAL Mipicerxtn a KOT, 29, 20 (1955). 


Aye ee ie H.Jl.Posenraas,C. 0.4epuasc ku it, KOTO®,29, 296 
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Honsanp Akawemun wayr CCCP 
1956. Tom 111, Ne2 7 


PUSHKA 


JI. A. XAJI@HH 


YCJIOBHE MPHYMHHOCTH HW KPHTEPHH ®H3H4UECKON 
OCYLJECTBHMOCTH B KBAHTOBOHM TEOPHH MOJIA 


(ITpedcmaeaexo axademuxom B. A. ®oxom 238 VI 1956) 


B mocmequee BpeMsa B psxe pabort (1%) paccmaTpHBasica Bompoc 06 orpaHH- 
MAX, KOTOPble Cle yroT H3 yueTa IIPHHWHMa IpHYHHHOCTH B KBaHTOBOM TeOpHH 
ma. [lomyuennpie B STHX paOoTax «HCIePCHOHHbIe» COOTHOWEHHA BbIBEeHbI 
ACHOJIbSOBaHHeEM BeCbMa OOIHX, MOUTH HECOMHEHHBIX (PH3HYeCKHX peMmoso- 
Huu (*), He3aBHCHMO OT KOHKpeTHOrO BHJla B3aHMOJeHCTBHA MExK]y NOAMH. 
B wactosien paOoTe paccMaTpuBaetca ene OHO COmlee CIeEACTBHE BBIMOHe- 
‘A TIpHHWHNa npHuynHHocTH. Ilo anasorHH C KpHTepHeM TeopeTHYeCKOH pajHo- 
HHKH: (°), paccCMaTpHBaeMbIii KPHTepHii Ha3BaH KPHTepvemM H3HyueCKOL 
VILNLECTBUMOCTH. 

) usa nmoscneHusa OCHOBHOH HeH pacCMOTpHM MOjeJIbHbIM UpHMep. IlycrTb 
IIHTya paccesHusn BHepeyx (HH CBA3aHHOe Cc Her) f(E) BEIpawkaeTcA MHTer- 
OM @ypbe 


aie | Fede, (1) 
—oo 
e F(t) yqoBaeTBopseT MpHHUWIy «IpHunHHOcTH» B dopme 
: (je F(t) npaie > 0; (i) S20 snpurt <0) (2) 


§icuo uTo orpaHnyuenve Ha cbyHKunio F(t) HaKsajbiBaeT ONpeeseHHble or- 
iHMueHHsA H Ha f(£). [ipuanun «npHunHHocrH» (2) o6ecneyuBaeT aHaHTHYHOCTD 
yakuun f(E) B nomynnocKoctu ImE>0, uTo MosBomAeT Ha OCHOBaHHH TeOpeMbI 
OH BbIBECTH «HCIepCHOHHOe» COOTHOMEHHE, T. €. COOTHOLICHHE MexKy [eH- 
BHTe€JIbHOM WH MHUMOii yactaMH cbyHKuHH f (E) *: 


co 


Fae infiE ee : 
Ref (E)=—-P | Spar’. (3) 
—oo 
OjHako cooTHomenue (3), T. €. CBOHCTBO aHaJIMTHYHOCTH, He HCYepnpiBaerT, 
1K MbI YBHUJMM, BCeX orpaHHyuenuit Ha PyHKuut f(£), ceqyrouwux u3 NpHHuAna 


pHunnnoctu» (2). M3 (1) nomyyaem: 


FOQ=F(—)= \ f(E)eiHtd E, (4) 

€ BHOBb BBefeHHad dbyHKkuHa F(t) yROBeETBOPAeT IIPHHUNIMy «MpHYHHHOCTH»: 

leo) 0. it o> 0: Pony Ai taeden ld) pemihe) (5) 

IIpeyctasum f(E) B Buje mponsBeyenua Mopyaa Y (E) Ha tpasoBbIit MHO2KH- 
mb e'*”): rorya (4) nepenumerca Tak: 

F(t) = 5 | 9 (Eyert# eld E, (6) 


2 Y(£) 10 olnpeyeseHHio HEOTpHuaTebHad (PyHKUHA. 


* B npeaznonoxenun, uto f(E) octraTouHO ObIcTpo yObiBaeT Ha [E | 00. 


EcrecTBeHHO Il0CTABUTb BOINpoc: KakWe OrpaHHYeHHA HasiaraeT UPHHUAE 
«mpHynHHoctTu» (5) Ha ,onycTumpie dyHKunn y(£), P(E). B cuny «qucnepcnvons 
Horo» cooTHOWeHHA (3) CymeCcTByeT OMpefeseHHad CBA3b Mexy (EL) u 9(E) (°), 
TaK YTO 3ajlaBaTb 10 NpousBomy MoposHb P(E) u o(£) Heswb3a. OfHakO 9TO eCTB 
YMCHHO COOTHOMWECHHE, T. €. AIA Cro MpOBepKU HCOOXOAUMO 3HaTb KaK (EL) 
Tak u o(E). Mbt xe XOTHM HaHTH TaKOM KPHTepHH, KOTOPOMy JOJDKHa yOBICT- 
BOPATb TO J b K O CpyHKuna y(E) (aMeronlad ONpeseIeHHbIA (PUSMYECKUH CMBICJI), 
YTOObI IPHHUHM «MpHIHHHOCTH» (5) Obl BHINOMHeH. T. e. CTaBUTCA CNeAyromasr 
gaylaua: NYCTb 3aiHa MpOv3BOJIbHad HeOTpHuaTebHad :yHKuNuA (EL); MOXHO 
JM moyoOpaTs Takywod@ynHkumio 9(E), woObl npHHuun «MpHyHHHocTH» (5) Obi 
BbINOJIHCH. OKa3bIBaeTCA, YTO MpOW3BOMbHbIe b(E) HeyZomycTuMpI. Orpanuyenne, 
KOTOPOMY OHM JOJDKHbI YAOBJICTBOPATH, CIeLYIOT H3 (yHJaMeHTaJIbHOM TeEOPeMBE 
[atau — Buuepa (4). 

Ilyctp w(x) RelicTBuTesbHO HEOTPpHWaTeIbHadA (YHKUMA, He IKBUBAJICHTHAaA 
HysHO, ONpesesenHaa Jia x €(—oo,oo) H MHTerpHpyeMaa B KBafpaTe B 9TOM 
qManasone. HeoOxoquMbIM HW JOCTATOUHbIM YCJIOBHEM TOO, YTO JOJAKHAa CYyHLe- 
CTBOBaTb J[eCHCTBUTeIbHaA WIM KOMMeKkcHad dyHKuNa F(x), ollpeseuenHad B 
B TOM Ke JMalazoue, UCuUe3aload LA X >Xy IPH HEKOTOPbIX Xp) HW TakasA, ATO 
npeoOpasopanvHe Pypse f(x) dynKuun F(x) OMKHO yAOBIeETBOPATh YCJIOBUW 


SF (x) |= (x), Oyzer 


co 


In b (x 
| EO de <n. (7) 
—oo 
Ilo cyTu jena B TeopeMe BaxKHO, 4TO HHTerpam Dypbe ucuesaeT Aa NOMyOecKo- 
HeyHOrO MpoMexyTKa [X,,00). 
IIpupegenuaa Teopema [lainu — Bunepa ya paccmMaTpuBaemoro MOjesIb- 
HOO Cyuad MOXKeT ObITh CPOPMyIHpoOBaHa CwIeLyrouluM OOpasom: 
Heo6xo0umolm YCAOBUEM BoLNOAHeHU NpUuHYuna «npuxzuNHocmuy muna(?) 


F(t) =0 mp t > bo; Fy (t) = Fy (t) ma t< ty 
ABAACINCL 02 DQAHU4EHHOCINb uHMee PANA 
\ [In  (E) | 


Te ar dE shes: (8) 


—oo 


npednonaeag unmezepupyemocms v(E) c Keadpamom. 
OTOT KpHTepwii, KOTOPOMY JOuDKHAa yOBIeTBOpATh PyHKUNA p(E), MbI Haso- 
BEM KPHTe€pHeM MOUSHYECKOH OCYMecTBUMOCTH. 
TlockouIbky B YCIOBHH TeOpeMb! He OOA3aTEIbHO MpeAMONORKenve O TOM, ATO 
t,=0, KpuTepuit cbusH4ecKOH OCYMeCTBUMOCTH JOM KEH ObiITb BbINONHeH Kak Ip 
MUKpO- Tak M pH MaKpo-«npHuHHHOcTHy. B To xe BpeMa «UCHepCHOHHEIe> 
COOTHOWECHUA CYM{eCTBCHHO 3aBHCAT OT BBINOJIHCHHA MHKPO- WIM Makpo-«npHe 
4UHHHOCTHY. 
Ycuopne (8) MOxeT He BHITMOJHSATHCA Kak 3a CUeT HECOOCTBeEHHOCTH MHTerpasa 
(8) Ha BepxHeM (HM>KHeM) Npejede, Tak HW 3a CYeT OCOOEIX TOUeK NOMNTerpasbHOu 
cbyHkuinH. Bo BcakKoM Cu1yyae, HeONYCTHMO OOpammeHve B HyIb Y(E) Ha HeEKOTO- 
pOM HHTepBasle nepemenHon E. IlockonpKy unterpan (8), ecm OH CXO_UTCA, 
ABIACTCA AOCOJIOTHO CXOMALIHMCA, TO HEOOXOJUMBIM H JOCTAaTOUHBIM YCJIOBHEM 
CXOJMMOCTH MHTerpasa (8) aBaeTCH MpusHaK Korn (°): 
a) CXOJMMOCTb Ha BepXHeM (HWKHEM) Npeyene OOecneuuBaeTca TPH BEITIOMHe- 
HHH HepaBeHCTBa | 


| In (E) | A 
4+ F2 ae? (9) 


rye ae p>1, T. e. ecm v(EZ) yOprpaet Ha|E|—>0o ne OpicTpee sem e-E%;: rg 
ql; 
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iI5) CXOMMMOCTb B OCOObIX TOUKAX MOMHTerpambHoL (cbynkuuu oecnedH- 
ATCA BBINONHEHHEM HepaBeHCTBa 


| In p (E) | A 
qe (~E,?’ (10) 
#, £).— oco6aa TouKa, T. e. P(E,)=0 u ASO, p<. 
}PaccmoTpHM nojMHOMMaIbHOe u3sMeHeHHe dyHKuHt P(E). Tycrp Y(E) ynos- 
IBOpaAeT BCEM YCJIOBHAM TeOpeMbI; Torga MPyHKWHA 


C(E) = 9 (E) EI, (11) 


> nM — BEIIeCTBEHHOe YHCIO, CCIM OHA HHTerpupyema C KBal[paTOM, Take 
DBNeTBOpHeT KpuHTeputo (8), HOO 


! ( [ing (z)|  lind)| € nlinje|| 

s nG si n n|in 

: ) eae = \ eae + | Be lae, (12) 
==60 —c —co 

MUCM NepBLIN MHTerpad CupaBa CXOAUTCA 0 NpesNomOKeHHIO, a BTOPOH, o4e- 

MHO, YOBJIeETBOpAeT IpHsHaky Kowa. SameTuM Takxe, 4TO Zuddpepenwupo- 

avem (4) 10 ¢t MOKHO NOMYYNTh Kak pas NOJHHOMHAaJIbHOe H3MeHeHHe (PYHKIUMH 

), @ yCNIOBHe MPpHUHHHOCTH pH STOM COXxpaHUTca. 

Kputepui dusuueckol ocymrecTBuMocTH (8) MOMKHO HeMOcpesCTBeHHO TIpo- 

PUTb, HOO Mofyib W(E) ammiuTy{b pacceaHua Buepey MponopuyHoHanen [ud- 

IPCHUMaIbHOMy CeYeHHIO paccefHHH Ha HYJIeBOM yron pH saaHHol 

lepruu £. 

) Kpurepuit @usvyeckoli ocymjecTBHMOCTH MOKeT ObITh HCMOMb3OBAaH JIA CuJIe- 

FOULMX = We eit: 

| 1) Uccneqya nopeqenue MOLYA AMNVIUTYAbI paccesHuaA Briepey (ceqyrome;ro 

| KaKOU-TO OMpeyeneHHOH CxembI B3aHMOselicTBuA) pH E—oou B TOUKAaX, 

le W(E) —0, moxuo BblOHpaTb (bu3sHuecKH OMyCTHMbIe BapHaHTHl. 

2) IlpuH mpopepKe «uCHepCHOHHbIxX» COOTHOMIeHHM HeOOXOuMO 3HaHHe, 

Ome rOBOps, MHUMoL actu F(Z), T. €. MOmHOrO ceyeHuA paccesHUA, MA Oec- 

yHeEYHO Oombuux 3HaveHul E. Kputreputi (8) nosBouser BbIOUpaTb (busH4eCKH 

perme mlopeyeHve ceyeHua pH E—-oo. 

Kputepuit (8) BEiBeyeH U3 OFeHb OOLIHX MpeANONOAKEH HH, NOITOMY HeyAMBH- 
‘JIbHO, UTO OH JOM yCKaeT JOBOJIbHO WIMpOKHM KIacc BOSMOMKHHIX PyHKunH p(F). 
YULECTBCHHO elle pas MOYepKHYTb, YTO KPHTepHH cbu3sH4eCKOH OCYMLeCTBH- 
CTH AOJPKEH ObITb BHINOJHEH KaK IPH MHKpO-, TaK HM MaKPO-«IPH4HHHOCTH». 
_ B saksrouenve npunomy OmarogapHoctp aka. B. A. Doxy u IO. B. HoBoxu- 
»By 3a OOCyxKeHHe paOoTH! H WeHHbIe 3aMedaHHs. 


Bcecor3Hblii Hay¥HO-HCcIeMOBaTebCKUM HHCTHTYT Hocrynuio 
pa3sBeqouHol reopu3HKu 20 VI 1956 
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Jloruann Akayemun Hayk CCCP 
1956. Tom 111, M2 


Axanemux B. B. LIYJIEAKHH 


YTOUHEHHbIN 3AKOH HAPACTAHHS JWIMHbI BETPOBbIX BOUJl 


Hamu Opinio O6HapyxXeHO, ITO JJIMHa BETPOBbIX BOJIH HapaCcTaeT MOj{ JeHCTBHEM 
BeTpa, OlaroqapaA HeMpepHIBHOMY YBeJIMYeHHIO MOMEHTA KOJIMYCCTBa J BHKeHUA 
BO,HBDIX vacTu (1). 3aKOH HapacTaHHa J\JIHHbI BOJIH Obi BbIBeJeH C HCIOJb30- 
BaHHeM HEKOTOPbIX COOTHOMeHHU, 3aH4MCTBOBaHHbIX H3 OlbITa. B HacTosmed 
CTaTbe JjaeTCA HOBbIM, H€3ABHCHMBbII BbIBOJ,, KOTOPbI OCHOBaH HCKJIIOUMTEJIbHO 
Ha TEOPeTHYeCKHX COOTHOMICHHAX, a NOJYYCHHbIe PesyJIbTAaTbl COMOCTABJIAIOTC 
Cc OMbITaMH HW HaOJIOJeHHAMH. 

IIpexye Bcero ormetum, uTo A. UW. HexpacoBpm™ Opiio nomy4eHo (7) yrouHeH- 
HOe BbIPaKeHHe KHHETHUECKON SHEP BOTH, KOTOPOe B IPHMeHEHHH K e(MHUIe 
MOBeEpXHOCTH MOPS MOMKHO B8allvcaTb Tak: 


Be 


1 aghte >. (1) 


Syecb 5 —TMOTHOCTD BOI; g — yCKOpeHHve B Toe TaxKecTU; A —BBICOTa H 
} —\IHHa BOJH Ha rayOoKoM Mmope. Pa3I0%KHUM B PA IKCHOHCHLMAIbHYIO 
(pyHKILHt0 HW OrpaHHuHMcsa {BYMS TepBbIMH WieHaMy 3TOrO psa. BMecto A BBeqeM 
YABOCHHBIM payuyc 2r OpOuTbI MOBepXHOCTHBIX UaCTHIL, a BMECTO A — Tak Ha3bi- 
BaeMbIH payuyc kKpyra KayeHHn R = d/2r. 

Torya no Tteopun A. FR. Hexpacosa moxkHo OyyeT BMecTo (1) 3anucaTbh Tpu- 
‘OJIMDKEHHO 


Exo = = oer (1 +3 z) : (2) 


B UWHTHpoBaHHOH TeopuH HexpacoBa NOTeHWHabHad SHEprHA BOUH Opa 
TipecTaBseHa KaCCHYeCKOM POPMYJION, IPHMeCHASMOHM BCIOAy, Tak Kak popu 
BOJIH CUMTAJICA TpOXOHaJIbHBIM. B eHCTBUTebHOCTH BETPOBbIe BOJIHI OONaa‘wor 
NpopusieM, ypaBHeHHA KOTOPOrO MOXKHO. upeycTaBuTp (*) B NapameTpuyecKoit 
«popme 

x= R6+ asin 6; (3) 


== 5.¢c08 6. (4) | 


Syecb a uv b — Oonbllad HU Masas MOyOCH HeKOTOpOrO BcHOMOraTebHOrO 3uI- 
sunca; b=r; a TeM Oonee MpeBbuuaer b, ueM Gomee 3a0CTPCHHbIMN ABMAIOTCA Bep-— 
WIHHbI BETPOBbIX BOJIH. DU3HYeCKHe NPHYHHbI UX 3aOCTPOeHHA ObIIM HAMH BbI- 
acHeHbI (“), IpHyeM Obl0 MOKa3aHO, YTO NPM OTCYTCTBHK CHIbHOrO ApelicoBoro 


TeyeHHa OTHOMeHHe a/b MpocTo BbIpaxaeTca yepes ru R 


F=l+%- (5) 


Hspecruo, TO NOTeHUMabHas SHEPUA TPOXOMJaMbUbIX BOE MpOMOpIHo- 
HaJIbHa BbICOTe B, Ha KOTOPY10 NOMHATHI LEHTPbI OPONT NOBepXHOCTHBIX UacTHLL 
348 


i POBHEM HeBOSMymeHHoro Mops (*). B cBoro ouepep, i a a K Tpo- 
J AJbHEIM BONHAM 3allHCbIBaeTcs: 


r? 1 rp? 


Bete cau (°) 


» CJly4ae 3aOCTPeHHbIX BeTPOBbIX BOJIH, BMecTo (6) HeOOxo,UMO 3anucaTD 
» YTOYHEHHOE, BbIpaxkeHHe, KOTOPoe mpH yyere (5) npHoOperer cnenyiomnit 
# 


te aba’ Dre 1 Pp? fp 
Ne BR =sep-TR (+R): (7) 
| ITaK, B POPMYJY AA NOTeHIWLHAaIbHOK SHEprHl 3aOCTPeCHHbIX BETPOBbIX BOJIH 


¥XOJMMO BHECTH NOMpaBOUHbI MHOKuUTeNb (1-+-7/R), Nocse vero norenwuab- 
S2Heprua, OTHeceHHad kK | M?. MOBepXHOCTH MOps, 3alMmerca Tak: 


Exot = — 8gr? (1+ z) (8) 


Ja ocHoBanuu (2) u Hamel cbopmysp (8) MOomHad 9HEprua BeTPOBBIX BOJH 
KOMAMaacd Ha eMHHLy nomaqu, Oyyer 


E = ytgr(1 +25). (9) 


[a nepBbIxX CTaquAX BOHOOOpas0BaHHA, UpeneOperad BHYTPeHHUM TpeHvem 
be, MOXHO CUHTaTb, YTO MOMHOCTD W,, TepeqaBaeMand BeTpom e]HHULLe 
)PXHOCTH Mops, paBHserca dE/dt. CneyoBaTenbHo, Ha OcHOBaHuM (9): 


d . dR 
W. = der S41 38g a aoa SF (10) 


7 


‘Kak H3BeCTHO, MpHpameHve OCpeqHeHHOrO 3a Hepnoy BOmH T MOMeHTAa KO- 
SCTBa JIBHXKCHHA BOJHBIX Macc Q 3a CMHHIy BPeMeHH paBHO OcpeyHeHHOMy 


oT we Tepuoyq T Momenty M BuemHux jelicTByIOMMX CHM: 


dQ = 
~~ = 1 
zp Gael (11) 
yyrol CTOPOHBI, Hamu ObIIO MOKa3aHO, YTO M=W,/o, rae ®—YIJIOBad CKO- 
‘b JIBHXKCHHA BOJHHIX YacTH (°), a ToTOMy, pasyzemuB O6e uacTu (10) Haw u 
{ H3BECTHbIC COOTHOINeCHHA MexKY ©, Z,R uv c:has0BOH CKOPOCTbIO BOJH C, 
‘HO 3alIMCaTb 


ann ar Re Orme oe ale 
ee B ILMTHpOBaHHbIx padoTax (3, °) Opiio0 MoKasaHO, 4TO 
| a 
dO dry stg ide. 
Beat H eC cags rm asc tg) 


Acxonsa us (11), TIPHpaBHAeCM MeXKILy co6of mpaspie yactu (12) u (13). Torga 
ie yMHOxeHHA OOeHX YaCTe NoMyYeHHOrO ypaBHeHHA Ha (ba30By10 CKOpOcTb 
ic W ecTeCcTBeHHbIX COKpallleHuH, OKaKeTCA: 


r dR _ Aa?) _ § dR 
3g EE Waal dideran vad 2 (14) 
, wHaue: 
dria f dR 15 
a= 3(4 +E)F- ) 


3ReeM B aHaH3 HOBOe TepeMeHHoe, XapakTepusylionlee KPYTH3Hy BOJH: 
r/R. Torya MowxHOo OyyeT 3anmucaT: 
rok oR dy 16 
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Bsuyy 2Toro ucKsOUUM 7 43 (15) H 3amMIueM Ha OCHOBaHHE (15) u (16) 
‘ ‘\ 4 

dR, dyin. de gener , 
Ya tReet ee (17) 
Herpyauo BuseTb, YTO OTCIOMa BEITeKaeT MpocToe AudpepeHunaIbHOe yPaw: 
HeHHe C pa3jeJIMBIUHMHCaA TepeMeHHbIMH 


dy = dR 18) 

Ty Re (9 

B BplpaxkeHHul MHTerpadia 9TOrO ypaBHeHHA. | 
In (y—4/.) = —*/s1nR + K (19) 


noctosHnaa K onpeneasetca m0 HavaibHomy ycnoBuio. Wmenno, JorlycTHM, 
UTO HaYaJIbHbIe BOJHI ANHHOH 2rR,, BOSHUKUIME Ha MOBEPXHOCTH BOAbI, OOJIa- 
lai HavOonbueH BO3MOXxKHOM KpyTH3HOH (7), T. e. 


Torgla oKaxeTca mocye ompeyenenun K B (19) w mMoqcTaHOBKH y = r/R 


rest Ro\'ls on 
Fe = et 0,325 (RY) (21) 

Tenepb pa3yqemuM seByt0 YacTb (21) Ha meByto YacTb (20), MpaByto YacTb (21) 
Ha mpaBylo wacTb (20) uw yurem, To r/rp=h/hy u R/Ro=Ndo, Te HHACKCAMH 
«HYJIb» OTMCYCHbI HAYAJIbHbIe pasMepbl BOIH. Torjja NOyYHM BaxkHOe ypaBHeHm 


1 

f= 0,278 + 0,722(2)". (29) 
hg Ao Xo 

Ono noKka3biBaeT, UTO MPpW HapacTaHHH BHUCOTH BOJHA 
H€EMHHYC€MO RONKHA HapacTaTb AAUHA BOMH i, B 
HapacTaHHue A POMMHO TPONUCXORUATS ONcTpec, Wem 
HapactTauHue A, 

HenpepbiBHoe yMeHbINeHHe KPYTH3HbI BOJIH, CBA8AHHOe C STHM OOCTOATEJIb 
CTBOM, y2Ke ONMCaHO ypaBHeHuem (21). BHeca B HeroA uA BMecTo ru R, HaliyeM 
3aBHCHMOCTb Mey Yale NPHMeHAeMBIMH BeHYHHaMH 


2 

F = 0,04 + 0,103 (2). (21 

Kak BHAMM, KpyTH3Ha BoMH — oTHOINeHHe 4/A lo Mepe HapacTaHua UX JJIMHb 
YMeHbIUaeTCA CIEPBa JOBOJIbHO OpICTpo, NOTOM — BCce MeJIeHHeH MH mMeqeHHeM, 
B mpejesie ke KPyTH3Ha BOJIH CTpeMHTCA K 3Ha¥eHUIO OKOsIO 0,04 (TouHee'l + 8 a). 

QTOT BbIBOA TEOPpuM BomHe corsacyeTcA C pesyJIbTaTaMH MHOTOUNCJeHHbI 
W3MCpeHHH WITOPMOBBIX BOJIH B OK€aHe; OH BCKPbIBaeT (USHYeCKHH CMbIC pe 
We€IbHOrO 3HaYCHHA KPYTHSHbI CaMbIX OOJbIUMX OKCaHCKUX BOJIH. 

Ha puc. | B norapucdmuyeckoli KOOpAMHATHOL CucTeme KpHBaa J npeycTaB 
Jif€T 3aKOH HapactTaHnsA A/A, Up Hapactanun h/hy. Aprymeut h/h, napacraet 
BO BpeMEHH Cli€pBa NO JIMHEHHOMY 3aKOHY, Kak ObIIO HAMH MOKa3aHO Ha OCHOBa: 
HMM OOWIMPHOH CepHH ONbITOB B WTOpMoBoM Gacceline Mopcxoro rupouskt 
YeCKOrO HHCTHTYTA(*). BaxxHO OTMeTHTb B CBA3H C STM, YTO OTPe30K KpUBOM J 
Ha puc. I Ha COOTBETCTBYIONIeM HHTepBavle BeCbMa O30K K CTeMeHHOL KpPHBO 


ass BtL2, , 


B IPAMOM COOTBETCTBUH C Pe3YbTATAMM HalHX OMbITOB Hal HapacTaHueM Jive 
BOWIH (*) H pesyubTaTamu HaOmop_ennit JI. ©. Tutopa B Mope. KpnBaa 2 Ha pHc.. 
BbIParKaeT TEOpeTHIECKMH 3aKOH YMCHbINCHHA KPYTHSHbI BOMH A/A To Mepe Ha 
pacrauna h/hy, T. €. HHbIMH CNOBaMH, TO Mepe yBeMUeHHS BPeMeHH BOSeHCTBHS 
BeTpa Ha Bonny. Kak u culeqyeT us dopMyubi (21’), KpuBaa 2 acumnToTH4ecK 
cTpemuTca K snauennio-h/k = 1:8 x. 

XOQ KpHBOM TakxKe XOpoOulo cormacyeTca c pesysbTaTamMu HaOm0eHHh 
B WTOPMOBOM OacceHHe Ha COOTBETCTB yIONLUX NpOM@KYTOURIX 9TANMaXx HB OKeaHé 
Ha KOHCYHbIX STaNax BomHOOOpa3zoBaHua. 
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MTCiofa CuleyeT, YTO HAMM IpaBUJIbHO TlIOMMCYeH KOCTAK PUSHUECKHX ABe- 

CBASBIBAIOIMMH SHEPreTHKY HW MOMEHT KOJIMYeCTBa ABUKeHHA BOJIHBIX Macc 
/OMHEHHH, WH YTO STOT KOCTAK He paspylaeTcsa axe IPH NOABJeHHH MOULHOrO 
PYNCNTHOPO TpeHHA Ha NOSMHUX CTaQMAX Pa3sBHTHA  WITOPMOBBIX BOIH. 
PPYAYUHE AONOMHUTCIDHBIE HCCEAOBAHHA JOJKHbI OCBETHTb cCuefyIouLHe 
PIM AB.eHHE: 

. HeoOxoqumo ucceqoBaTb Ha ompite Nepexoy, OT KallHJJIApHO-rpaButa- 
THPIX BOJIH, M€PBOHAvaJIbHO BOSHHKAIONLHX Ha S€pKasbHOl ToBepXHOCTH 
D1, K YHCTO-rpaBuTallHOHHbIM BOJIHaM, 
MCHUTeJIbHO K KOTOPbIM TocTpoena 
a TeCOPpHA HapacTaHHA JVIMH. 

. [lp stom BbiscHuTca, C Kakoit 
HM KpHBOH 2 Ha puc. | HadHHaerca 
HCTBUTCJIbHOCTH O6j1aCTb YHCTO-rpa- 
MIMOHHbIX BOJIH, HHbIMH CJIOBaMH, 
DBa B JleHCTBHTeIbHOCTH HaHOONb- 
| (HavambHas) KpyTH3Ha YuCTO-rpaBu- 

IOHHBIX BOJIH, BMe€CTO KOTOPOH MbI 
ly2KJeHbI MOKa onepupoBatn c dop- 
bHO HaHOOUbIeh BEMMIHHOL rp/R y= 
45. Stor npeyen, BbIgBuraembili rHuy- 
THaAMUKOHM, CmeqyeT mOKa paccmarT- 
Arp JIMIb KaK Be@JIHYHHY, JO KOTO- 
) SKCTpalouupyetca KpHBan 2. 

3. OWHOBpeMeHHO oOmpeyenutTca 4H 
CTBHTCJIbHO HadaJIbHad TOUKAHA KpH- 
‘J, OTBeYalollad YHCTO-rpaBHTalHoH- 

BOJIHaM, H NOWyYHT’ PusHyecKoe 

CHEHHE CYIMeCTBYIONAA CBA8b M@XK- 
XPYTH3HOM BOJIH H CKOPOCTbIO BeTpa IPH BcexX MNpO¥HX PaBHbIX YCJIOBHAX. 

. Hago ucceqoBaTb Ty MorpeliHocTb, KoTOpasd BHeceHa B ypaBHeunne (14), 
3aMeCHE BENNY C2 BemMUnHOL QR, Warouleli MWIb NepBoe npHOwHxKeHHe. 
CO3HATEJIBHO HE BOCHOMb3OBaNIHCb NOMpaBOYHbIM MHORKUTENEM, CyMecTBY10- 

B COBPeMCHHBIX (bOpMywax JIA C? H HANOMMHAIONIMM NOMpaBOUblh MHOXKH- 
> B (2): Beqb B (14) AOsDKHAa (UrYpPHPOBaTb YHCTO-Paz0Bad CKOPOCTh BO, 
ty TeM Kak TOMpaBOUHbIit MHOXKUTeIb pH Cc”, MO BCeM IpH3HakaM, YUHTHI- 
TepeHOCHOe JBHXKeHHE, BbIZBAaHHOe TOABJIEHHeM «BOJIHOBOrO TeYeHHA», 
/Ooee 3ameTHoro, 4emM Gombe oTHOMeHHe 7/R. 


: 
: 


ea ae IN 
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i ii Ilocrynuso 
OpcKoH TuspopusnyeckHit HHCTHTYT 
Axkaylemun HayK CCCP 27 VIII 1956 
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WTorzagqe Akanwemun nayr CCCP e 
1956. Tom 111, Ne 2 


- XHMH jl 


E. H. EJIATHHA u H. X. ABPHKOCOB 


MCCJIETOBAHHE CHCTEMbI PbTe—PbSe 
(ITpedcmaeaexno axademuxom H. H. Yepuaesoim 7 VI 1956) 


poequHenua PbTe u PbSe sBaatorca coeqHHeHHAMH MOJYMpOBOAHHKOBOrO 
 [Ipeyctapasaer uurepec uccieqoBanue JuarpaMMbl COCTOMHUS CHCTeMbI 
e — PbSe c lembio onpeysenenua :bPH83HKO-XHMHYeCKOH IpuposEl cmaBoB 
fou cucreme. JIBOMHbIe CHCTEMBI, COCTaBIAIONIHe TpOlinyio cucTemy Pb — 
Se, ObliH HCCIeqoBaHbl pauHee. 

uarpamMa TaBKocTH ABOMHON cuctembl Pb — Te Onina uccneqgopana Deem 
pkuIbCOHOM (*), TlenaOonom (7) u Kumypa (°), qaHHbie HX HCCTeqOBaHult 
‘HOBHOM COBIlajjaroT. B cucTeme HaligeHO OfHO CoeqHHeHHe PbTe, KoTopoe 
BuTCA pH 917° c OTKpbITbIM MaKCHMyMoM. CoequHeHne PbSe BnepBple 6p1s10 
cano JIurrsom (*). Satem Ilena6ou (*°) uw Opunpux u Jlepy (*) mpousBemH Tep- 
eCKHH aHasus cucrempr Pb — Se u Halu, uTO B cucteme Pb — Se umeetca 
bKO OHO coequHeHHe PbSe, KoTopoe maBuTca mpH 1088° c OTKpBITHIM 
icumyMom. Cuctema Te—Se, mo uccnefqoBaHuam Ilennuuu u Buo ("),a 
bke Kumata (°), o6pa3yer nenpeppiBHbiit pay] TBepAbIX pacTBopoB. CrpyKTypa 
quHeHuii PbTe u PbSe G6nima uccneqoBaHa Ompexay3eHom (°), Pamcyau- 
-(°), TompqmmuytToM, OBanbyom u Tepmanyom (14). Ilo ux qaHHbim 06a coe- 
}CHUA KPHCTasUsyIoTCA B NpocTpancTBenHou rpyune B-1. Ilo Benuunnam xe 
OAHHBIX PellleTKH JaHHbIe HeECKOJbKO pa3JuuHbI (cM. TaO. 1). 

Ilo cxogqcTBy CTpykTyp coequHe- 

t PbTe u PbSe u Onus0cTu BemH- 
| MOCTOMHHDIX PpelleTKH MOKHO 
JMONOKUTh BO3MOXKHOCTH OOpa3so- ap A 
(MA MOKTY STUMH I BYMA COeCHHE- JIuT. UcTOURHK 


Ta6auna 1 


| 
IMM HeEMpepbIBHOTO pxa TBepsbix PbTe | PbSe 
'TBOPOB. 
Tans ios eanns Paspesa On xaysen (°) e erie 
Te — PbSe_ 6ni1u HCMOJIb3OBaHEI — payeraint (°) 6.34 6.14 
qHeI, Cc COsepxaaHHeM TpwmMeceH Jonpymmugr (1%) — 6,13 
, Cu, Bi u Ag<0,01%; Tennyp samba u Tepmann (1) 6,44 a 


AXK]Ibl BOSOrHaHHbI B BakKyyMe C 

ep2xKanvem mpumeceli Fe, Si, Al, Mg<0,01%; cenen CTCKJIOBUJIHbIM C CO- 
)KaHHeM Upumeceii Fe, Pb u Cu<0,01%, Fe~0,1%. 

Crabb Obi U3rOTOBeHbI HENOCpeCTBCHHO W3 KOMMOHEHTOB CIIaBJIeHHeM 
‘“paccuNTaHHBIX KONMYeECTB B KBapleBbIX aMMysax TOA BakyyMoM. 7KuAKHe 
naBbi HepeMeMMBaIMCb MHOOKPaTHbIM BCTPAXMBAHHEM aMIIYJI HW 3aTEM OXMAK- 
IMCb Ha BOsfyxe. KpuBble OXaxK CHUA JIMTbIX CaBOB HM KpHBble HarpeBanh yA 
O3KIKCHHBIX CNIABOB Obl 3arlucanbl Ha Nupometpe H. C. Kypnaxosa. OTxKur 

OH3BOusICA pu TemmepaType 800 u 900° B aTmocdepe aproHa B TeyeHHe 
Q uac. 

TlomyyenHad 0 JaHHbIM TepMHYecKOrO aHamusa AMarpaMMa COCTOAHMA CH- 
spr PbTe—PbSe npusenena na puc. 1. B sro cucreme oOpasyetcs Hempe- 
IBHBIM PA] TBEPbIX pacTBOpOB C MHHHMYMOM. 

Jlauupie TepMuvyecKorO aHayu3a MOTBepKaloTCA UCCMCOBAHHEM MHUKPO- 
DYKTYPbI JIMTbIX WH OTOMKKCHHBIX CIAaBOB. Ha puce 27(cmM. Ha maker 
3 


K cTp. 328) mpeycTaBleéHa MHKPOCTpyKTypa JIMTOrO MCJJICHHO OXJ1axKAeCHHOTO 
cnaBa c 50mon. % PbTe. Stor cnmap nepaBHoBecHbi. Temuaa cpa3a, pacno- 
JIOKeHHAd B CpeHelt WacTH 3epHa,— NepBHYHO KPUCTAaJIMSyIOUeecA COeMHE 
Hue PbSe; cBetmaa cbasa oTBeyaeT coeqMHeHHIO PbTe, KpucTamMsyrolleMyc” 
pu Oomee HH3KOH TemnepaType. Ha puce. 3 MpHBeqeHa MUKPOCTpyKTypa Toro 
2Ke CmvlaBa B paBHOBeCHOM COCTOAHHH Hocse oTKUra. BUAHbI MesIKHe OfHO- 
pojuble romeyppl. A pyrue cniaBbl, MAKpo*oTorpauu KOTOpbIxX He IIpHBeeHb, 
nocyie OTKUra MMEIOT OLHOPasHyio NOMMSApHYecky1O CTPyKTypy. 


11005 : 
A 
4 
1000 
' 6 
300 je 
& 
00 i 60 : 
PhTe 40 60 89 mon.% i] 20 40 60 60 mon. % 
PbSe PoTe PhSe. 
Pue. 1 Puce. 4 


Puc. 1. Jtuarpamma coctosuua cucrempr PbhTe — PbSe 
Puc. 4, V3menenue nocTrosHHoli pellleTKH cimaBoB B cucreme PbTe — PbSe 


B Jasibueiniem Np MOMOMIM PeHTTeHOCTpyKTYpHOrO aHamusa OplsI0 vice neNOs 
BaHO H3MeCHEHHe NOCTOAHHOM pelleTKH CMIaBOB pasJIMYHbIX CocTaBoB oT PbTe 
K PbSe. PentrenorpamMb! ObluIH CHATbI C NOPOLWIKOBBIX UHHH PHdeCKux conml : 
110B B Kamepax JleOaa na 2xee3HOM M3syIeHHH c sKCHO3sHuMer 15 dac. ; 

HanOonpmand BeMYMHa MHTCHCHBHOCTH OTpaxKeHHA HaOMOaNach AIA MO 
ckocTe c uHyekcamu 200, 220, 400, 420 u 422, 4ro coorBercTByeT muTepa: 
TYPHbIM J{aHHbIM. 

Pe3ymbTaTbl pacteTa NOCTOAHHOM peuleTKH CMaBOB IpHBeeHbI Ha pHc. 4, 
TlocrosHuaad pelleTKH H3MeHseTCH NO MaBHOM KPHBOH Cc HeOOJbIIMM OTpHIa 
TCJIbHEIM OTKJIOHCHHeM. 

Ha ocHoBaHu MpoBeseHHOro HcCeMOBAHHA CIE LyeT CAeaTb BLIBOJ, UTO B CH 
creme Pb — Te —Se no paspesy PbTe—PbSe oOpasyetca HelpepbiBHBIt pal 
TBEPAbIX PaCTBOPOB C MMHHMYMOM. 


Wucrutyt Metanrypruu um. A. A. Batixosa Tlocrynuano 
Axajemuu Hayk CCCP 1 VI 1956 
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B. M. KPABYUEHKO u H. C. TACTYXOBA 


PABHOBECHE )KH]KOCTb — KPHCTAJLJIbI B CHCTEMAX 
C YUACTHEM XPH3EHA 


(ITpedcmaeaexo axademuxom H. H. Yepuaeeoim 4 VI 1956) 


T. Jo nocmequero BpeMeHH TlOJyyeHO OYeCHb MaJIO JaHHEIX MO (ba3s0BbIM 
BHOBECHAM B CHCT€MAX, BKJIOUAIOUIHX MHOPOKOJIbYaThIe YyrieBOROpognl, 
MiacTHocTu xpwv3eu (1,2), K TOMy Ke JaHHple B (?) HEMOVIHbI, TaK KaK cojep- 
iT XapaKTepHCTHKY TOJIbKO yCOBHH—TeMMepaTypa Hawaa KpuctaJ- 
gauuu ¢, H KOHUCHTPpalluaA KOMMOHEHTOB X. 

.B Hacrostled paOoTe MpHBeyeHbI OMbITHbIe pesybTaTH Aa 10 ABokHBIX 
cTem xpv3eHa C,,H,. (1) c HeKOTOpbIMH BaXKHbIMM ero CIYTHHKaMH 10 
MeHHOYTrO.IbHOH cMOvIe. 9 CHCTeM H3y4eHO Ha- 
/ M oyHa—no [lackamo (1). Broppimu KoM- 
(HEHTAMHM CHCTeM ABJIAIoTCA: |,2-yuOeH3aHTpa- 
fH C,,H,. (II), nupeu C,,H,, (Ill), d@ayopaxntex 
sH,, (IV), anrpauen .C,4H,, (V), .ryopen 
H,) (VI), auenadren C,.H,, (VII), HapbranaH 


Calg ee 25 Cyatlig 


Sy 
i \ 
£ Sy CioH,0 : 
5 Ea Hiagves, 3 
cg 16°10 _ pai Cio Hig Soy on He \4 500m 
i ¢ & A ; ~ oo 8 60 40 0 Oman% 
Sy 44°10 Cig Hyp t 


Puc. 1 Puce. 2 
ic. 1. Paspessr S cxemaTwueckux MofeneH mMomnexyn: J — xpn3eH, JJ — nHOeH3anTpalen, 
J — mupeu, /V — dayopauten, V — antpauen, VJ — payopen, V/J — auenadpren, V/JJ — 
Hadtanmuy, /X — Kap6a30n, X — Audenumenoxcug, XJ — denantpex 


io; JimarpamMpl PaBHOBeCHA KUAKOCTb — KPHCTaJIJIbl B CHCTeMaX C yUacTHeM XPH3eHa 


oHeg (VIII), Kap6a30n C,,H,N (IX), qucbenunenoxcug C,,H,O (X) u benantTpex 
aH, (XI) no pesypratam (1), Bemecrsa (I) — (XI) o61aqatoT cxOQHOM apoma- 
yecKOl HIM OM3KOM K Hell rerepouuKsIMYeCKOH CTpyKTYpOH, B *XHAKON (ase 
VAKTHYECKH HE ACCOMMUPOBAHbl, MOJICKYJIbIl HX MOXKHO OXapaKTepH30BaTb IO 
uMepy paOoTHI (°), MIOCKHMH MOJe/IAMH — pa3spe3saMH, MpOBe/eHHbIMH Yepes 
HTPbl ATOMOB CKesiera (cM. pHc. 1). Paspesbl Mofeuelt MoseKy Ha puc. | 
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TOCTpOeHbI MO ycpeHeHHbIM CTPyKTYPHBIM JaHHbIM. Jina MojeneH Obi 
VCHO/Ib30BaHbl MeXxKMOJIeKysApHBIe paguycer: Rc = 1,72; Ru =1,17; Rn= 
=1,57 u Ro=1,36A (4). MHaomaqu S paspe30B MOfeseH MOJIeKyJ TIpH- 
OnwxxeHHO paBubr (B A®): Sy = 83, Sy ~ 82, Sur 72, Siy = 12, Sy =o 
Syvi = 60, Syrr = 56, Svirt = 49, Six = 60, Sx = 60, Sx1 = 66. TowmuHa 
BCeX 9THX MOJIEKYJ TakxKe NpHOMxKeHHO OfMHaKoBa (h = 2Rc). 

2. BemecrBa — KOMMOHeHTHI CHCTeM ObIIM TUaTeJIbHO OUMILCHbI, TEMMepa- 
TYpbI nwiaBnenua (+ 0,1—0,2°) ux npupexenbr B TaOn. 1. PasoBble PaBHO- 
BeCHA H3yYaIHCb TEPMHYeCKHUM aHaH30M, COMPOBOXKAAaBLIMMCA BU3yaJIbHBIMU 
HaOsmoqeduamu. JlaOoparopHas ycraHopka onucaHa B (°). B Ta6.. TIpuBe- 
JIeHbI pesysbTaTbl, XapakTepHs3yiomlue 9 cucreM c yyacTHeM XpHseHa. Ha 
puc. 2 u306paxeno 10 chasopprx yuarpamm (NeNe 1—9 Te xe, 4TO B Ta6a. Ly 
MOCTPOeHHbIX 0 BemMuHHaM X, t, ui tj, AMarpamMa cucrembl Ne 10, xpuseH — 
cbeHanTpen m0 (2). 

Ta6auna 1 
Jlsofinpie cucTempl xpusena (X — KOHWeHTpalua XpuseHa B MOM. %; t, — TeM- 


nepatypa Havasa KpucTasmsauuu B °C, f2—TemMepaTypa OKOHYaHHA KpH- 
CTaIIH3alMH 9BTeEKTHKU HM TBepforo pacTBopa B °C) 


Xx ty | te x | ts | te x | ti | te 
1. Xpu3seuH — kap6a30n 4. Xpusen — nupen 7. XpuseH — aleHadTen 
400,0 255,0 255 100,0 255,0 255 100,0 255,0 255 
90,3 246,5 —_ 89,7 244,5 — 85,3 240 — 
80,5 238,0 244 78,2 20550 isos 72,2 227 94 
69,8 22D 204 68,6 223,0 1385 64,3 204,6 94 
60,6 220,2 204,0 60,4 214,0 135 50,4 198,3 91 
50,5 209,7 204,0 49,5 200,0 135 40,4 183,8 94 
47,2 205,2 204,0 39,8 485,5 135 29,6 164,2 91 
44,5 204,0 204,0 30,3 168,0 135 20,4 143,0 91 
39,6 206,6 204 24,0 147,4 135 10,4 105,3 94 
24,7 211,5 204 18,7 142,2 135 Ve 91,0 941 
30,4 216,4 204 16,5 135,0 135 3,4 93,2 91 
20,0 226,0 205 13,6 137,0 135 0,0 95,0 95,0 
10,8 234,3 — 9,9 140,5 135 — = — 
0,0 244,0 244 0,0 150,0 150 — —_ —_ 
2. Xpu3seH — auTpalleu 5. Xpusen — (buyopen 8. Xpusen-tudenusenokcu 
400,0 255,0 255 400,0 255,0 255 100,0 255,0 255 
89,6 246 — 86,1 240,7 — 88,7 243,3 — 
78,8 236,3 — 79,4 231 ,0 109 80,5 236,4 — 
69,3 226,95 195 65,0 218,4 109 70,0 225,8 84 
60,3 Dat 195 55,5 207,0 108 59,6 243,95 80 
49,6 207,2 193 40,3 485,5 108 50,4 201,4 80 
40,2 197,3 193 32,0 172,2 108 39,1 A772 80 
36,5 193),0 193 20,5 146,3 108 24,8 156,0 80 
30,3 194,0 193 tPA) 122,59 108 1552 128,0 80 
26,0 196,5 193 9,8 108,0 108 9,3 100,5 80 
20,2 200,5 193 5,2 111,2 108 6,0 80,0 80 
10,3 208 ,5 193 0,0 114,0 114 3,2 81,5 80 
0,0 216,5 216,5 — = =< 0,0 83,0 83 
38. Xpusen — 1,2-6eH3aH- 
TpaleH 6. Xpusen — duyopantTen 9. Xpusen — nadraaun 
400,90 255,0 255 100,0 255,0 255 100,0 255,0 255 
90,5 249,0 240, 91,0 246, 0 — 90,3 247,0 — 
79,8 241,3 226 80,5 237,3 _ 81,7 238 ,2 — 
70,0 235,5 2413 TORT 225,2 105 70,2 227,0 — 
60,5 | 29,0 | 204 59,6 243,0 | 405 59,3 214.3 | 79 . 
50,2 220,5 188,5 50,2 201,3 105 50,4 203,0 78 
39,7 210,0 180 39,8 184.0 105 40,7 186,5 78 
30,0 200,6 172 30,9 169,2 105 29,0 169,2 78 
19,5 186,0 169,4 20,4 145,6 105 20,2 144,6 78 
14,8 178, 4 163 15,4 430,0 105 15,7 133,0 78 . 
10,2 473, 5 164 10,3 114,14 105 10,3 aaa 77,8 
5,3 165,0 159 8.2 105,0 105 4,2 Te 8 
4,0 162.2 158,5 6,4 405.5 105 2,5 78,5 77,8 
0,0 158, 0 457,7 0,0 110,0 410 0,0 80,0 80° 


Henpeppipubie TBepAble pacTBopbl HaliqeHbI B CucTeMe Xpu3eH — |,2-6eH3- | 
aHTpalleH, YTO OCTATOUHO yBASbIBAeTCA C OH30CTbIO pasMepos (AS ~ 1—2%) 
paspes0B MOseeH MOueKy Sy Hu Syz, HeKOTOpoe pasMyHe ux cbopMBI TIOMe-— 
XOU JIA BOSHHKHOBCHHA CMEWIAHHbIX KPHCTaJVJIOB He aBIAeTcA. B ocranbHblx 
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TeMaX OOHApyXeHbI SBTEKTUKH, YTO coBMayaeT c pocrom AS or ~15% 
3eH — MpeH) Jo ~ 70% (xpuseH —HadbramuH). Takum o6pasom, wis 
CHCHHA SBTEKTHYeECKOrO THIa STHX 9 CUCTeM JOCTaTOUHO yuecTb pa3uJiH- 
A3MePOB (MOHATHO, H (OpMbI) MOJIeKyJI HX KOoMNOHeHTOB. IloKasaTembHo, 
B OOJbUIMHCTBe SBTCEKTHYCCKHX CHCTeM BTOPbIe ZBTEKTHYeCKHe TemMepa- 
Ble OCTaHOBKH f, Ha KPHBbIX TepMHYeCKOrO aHav3a OOHApyKUBAaJIMCb 
BO BC€X H3y¥aBIIMXCA CMeCAX; 3HAYHTeIbHbIe» KOHMeCHTpalun orpaHnu- 
BIX TBEPALIX pacTBOpoB Halijenbl B CucTeMaxX Xpu3eHa Cc KapOa30vIOM, 
alleHOM HM (beHaHTpeHoM (?). 

. PesyibTaTbI TepMHYeECKOrO aHasIH3a NO38BONHIM paCCUWTaTb CKpBbITy10 
OTY MaBnenua (pacTBopeHus) Q (B Kas/Momb) xpH3eHa TO U3BeCTHOMYy 
HeHu1io H. ®. Illpegepa (°) 


ecb T —Temmepatypa laBneHua xpuseHa B °K, T,—Temmepatypa Ha- 
HHA pacTBOpa Cc KOHWeHTpalvehH X mou. Jone B °K; R= 1,98 xan/Monp— 
Bas nocTosHHad. Ilo BenuuuHam X u 7, A CHCTeMbI XpH3eH — HadTaHH 
yeHO cpeyHee 3HaueHHe Q xpu3eHa = 6600 Kaa/Momb. 


OHEWKHH WHAYCTpHaIbHBI WHCTHTYT Tlocrynusto 
um. H. C. Xpymmesa 22 V 1956 


UHMTHPOBAHHAA JIMTEPATYPA 
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Axagemux HW. H. HA3APOB uw H. Be KYSHELOB 


CHHTE3 J[MEHOB C 3AKPENJIEHHOM TPAHCOUHOU 
KOH®MrYPAWMENM ABOMHbIX CBA3EM. 3-METHJIEHIMKJIOPEKCEH 


Vccneqopanua, Belymueca B TeveHHe pxAya sleT B Hamel naOopaTopun B 00: 
aCTH M@XaHH3Ma J[M@HOBOrO CHHTe3a, A TAK2KE COBOKYIMHOCTb HMEIOWIMXCA JIM 
TepaTYPHbIX JAHHbIX IPHBOAAT K BLIBOAy, ITO MOWIeKya Avena, BCTYNarouserd 
B peaKIMI0 J[MeHOBOrO CHHTe3a, JOJKHAa MMeTb IMCONAHYy10 (opmy (1). Vs3BectTHo 
Take, UTO O-MeTHIeHUMKeHHI (11) u (II), umeroupve MofoOHny10 3aKpellJeHHyW 
CHCTeMy J[BOMHBIX CBA3CH, OCOOEHHO JIeErKO BCTYMAI0T B AMCHOBbIC KOHACHCAMM, 


Cock Clog) 


(1) (il) (i) (iv) 


Kasanocb HHTepecHbIM MOJIYIHTh TakxKe JMeHbI C 3aKpeMNeCHHOM TpaHcony- 
HOfi CHcTeMOM ABOMHBIX CBA3CH H M3YIHTS UX CNOCOOHOCTS K JMeHOBOMY CHHTE3y, 
B KavecTBe MOJebHOrO MpHMepa TaKHx JMeHOB Obl H3OpaH METHJICHUMKIO 
rekxceH (IV), KOTOpbId CHHTe3HpOBaH HaMH HO CuleqyrouleH CxXeMe: 


CH,O,AcOH pane Zé 
SUA Nee 500° e) ‘COOH 
Ac,0 aa ae a + CHO 
COOH 


(v) av) 


I]uxnoreKceH KOHJCHCHpOBaJICa c NapatopMoM B IIpucyTCTBHH YyKCyCHOH 
KHCJIOTbI H yKCyCHOro aHruypuya mpu Temnepatype 190—200° B 3-aleToKcy: 
MeTHJIMMKOreKceH (V) c BbIXOJOM 25% Ha B3ATHI HW 95% Ha BCTYNHBLUIMA B peak 
Wu1I0 WuKsorekcen. AuetaT (V) no_Bepranca NupomH3y mpu 500° B ToKe a30Ta, 
M Mp 3TOM Nowyew 3-mMeTHIeHUMKoreKceH (IV) c BEIxOqOM OKOMO 75%. Crpoe= 
Hue MeTHJIeMMKMIOreKceHa (IV) 40Ka3aHO NYTeM ero OSOHHPOBaHHA, Ip KOTOPOM 
C BbICOKMM BbIXOJOM TOJIyYeHbI PlyTapoBad KvCuoTAa H cbopMasmbyeruy. MeTrunen= 
wuksorexcen (IV), Kak HM CJe€MOBaNO ORKUMaTb, OKAZAaJICA HECMOCOOHbIM K KOH 
NeHCallWH C MaJICEHHOBBIM aHTHAPHAOM HW OeH30xHHOHOM. IIpu nusKux Temnepa= 
Typax BOSBpallaloTca HCXOMHbIe COCAMHEHHA, a pH BbICOKHX TemnepaTypax 
M€pBOM Cyly4ae COpasyeTca NOMMep, BO BTOPOM — XHHrHypoH. 

Mbi n3y4uau HW BTOpOl BOSMOXKHbI NyTh Nosysenud 3-meTHeHIMKIOreK 
ceua (IV) nupomusom auetata (VI), nomy4enHoro us 1-meru-A’-1uKMoreKceHa: 


; OH UAC 
Ya OH Y OAc { OAc 
2 H,0. AcCl 450° o 
80% 90% z | 5 
(v1) 


dv) (vn) (vi) 


Oxas3anocb, uTO nMponus anetata (VI) upu 450° Beyer K HepaszenuMmoli Ty- 
TeM NeperoHKuH Cmecu AHveHoB (IV) wu (VII) c BrIxogom OKoONO 30%, KoTopyt, Of- 
HaKO, YJlalOCb pa3feJIHTb KOHJCHCaLHeli C MaJICHHOBbIM aHIHAPHOM, C KOTOPbIM 
MeTHJIeHUMKsoreKceH (IV) He pearupyet. Coornomenue queHos (IV) u (VID) 
B CmMeCH cocTaBuseT 1: 1. Hapsagy c 3THM OOpasyetca OKOMO 40% aleTaTa o-Me- 
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MenwuKsorekcanosa (VIII), Kkoropprit pu MoBTOpHOM nHpOwH3e Takxe JaerT 
jasannyio BpIUe CMecb neHOB (IV) u (VII). 

4] Iuponus quanetata, nomyyeHHoro aHasOrMyHEM myTem “3 1-meTun-A’-1uK- 
(MeHTeHAa, al MHWL 2-MeTHIUMKIONeHTaHeH: 


fon Ac 
Vl H»O>- OH pes 2 OAc ¥ 430° 
oe a ——- 
78 0 70% 70% 


J 
| Hamu paspaOotan Takxe TpeTuii cnoco6 cuHTesa 3-meTHIeHUNKIOreKceHa 
/), MCXOAA M3 WHKOreKcaHoHa: 


NOH NH, 
; CH2N{(CHsa)2 CH2N{CH3)2 SHa\(CHs)o 
a CH,O HCl NH,OH Hy.Ni ; 

> Wao” ——— -_o 
(CH,)2NH*HCI “abs <p 
(1X) (X) 
N(CH3)2 N(CHs)3J N(CH3)30H 
H2N(CHsa)2 CH N(CHs3)3J CH2N(CH3)30H 
CH,0 CH3J Ag’OH 


— 
‘HCOOH 


H,0, 


(XI) (X11) 140 - 150° 


20 mm 


+ 
N(CH3)20— 
+ 
CH,N(CH;3),07— 100° 
——_—_ 
20 mm 
(XI) (Iv) 


i} Xnoprugpart ocHoBanua ManHuxa, NomyueHHoro 43 WHKsIorekcaHoHa, Oe3 
feseHua, NpeBpamanca B oKcuM (IX) c OOmHM BEIXOZOM OKOWI0:90%. Tlocneg- 
4H THApupoBasica B NpHCyTCTBHH HUKeNA Panes B cpejle HaCbINIeHHOrO AaMMHa- 
YM MeTaHOna pu 50—55° B 2-quMeTHaMHHOMeTHJUMKsIOreKCHaMHH (X) 
BbIXOJOM OKONO 80%. TlomyseHHbI WHamuH (X) MeTHMPOBAaICA CMeCbIO op- 
aIbAeruyla HW MypaBbHHOM KHCJIOTbI B TETPaMeTHJIHaMuH (XI), KoToppili jeH- 
IBHEM HOMCTOrO MeTHJIa NpeBpallaica B YeTBepTHYHYIO Comb (XII), a saTem 
)paOoTKO CBexKe OCaKJCHHOM OKHCbIO CepeOpa B YeTBEPTHYHOE OCHOBAHHe, 
seeHHOe B Bue TycToro macwa. IIupomu3 nocnequero mpu 140—150° B Ba- 
yyMe 20 MM jlaeT meTuseHuMKnorekceH (IV) c BbIxoqom oxKoso 60%. 
epekiicb Boqopoya oKuCaseT AMamMuH (XI) B AnoKHCD (XIII), BeiqeneHHyt0 
Buje nuKkpata. IIpu nuponuse quoKxucu (XIII) B Bakyyme 20 MM MpH Temme- 
arype 100° o6pasyetca meTumenuMKsoreKceH (IV) c BbIXOgOM OKOO 50%. 


| 
IKCHEPUMECHTAAbHAA YZACTH 
. 


Cuute3 3-aneTOKCHMeTHAMUUKAOTeKCeHA (V). Cmecb 
0 r muKsorexcena, 120 r yKcycHow KucnoTHI, 30 r yKCycHoro aHrHapula Hi 
) r napacbopma narpeBasacb npu 190—200° B revenue 18 ac. TIponyxt peak- 
HM TIPOMBIT BOJOli, BHICYIeH CyIbcpaToM Maruus u pasorHaH. Ilonyyeno oOpaTHO 
30 r WuKoreKcena c T. Kun. 883—86° u 26 r 3-alleTOKCHMETHJIUMKJOreKceHa 
J) c T. kun. 94—96° mpu 20 mM, n° 1,4625. 


Hatinzeno %: C 70,20; 70,27; H 9,12; 8,96 
C,Hy,02. Buruncseno %: C 70,13; Fis9509 


Tluponus anerara (V). 25 r anerata (V) NponynieHbt NO Kamisim 
meuenue 40 MMH. B TOKe a30Ta mp 500° B TpyOKy, HanouHeHHy!O KOJIeYKaMu 
3 MHpekca juameTpom 2 MM. [IpogyKT peakIHu MpOMbIBaJCA JeAHOH BOON, 
%-M pacTBOpoM OukapOonaTa HaTpuA HW CyWIMICs cysibcatom Marnua. [locae 
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: -N IV), 
leperoHKH B BakyyM@ nowyyeHo 6 r (75%) 3-MeTHeHUMKNOreKceHa (IV), 
T. fa Moi ne 1,4922, Xnawe 1231 07 Mane 09 210% (remTaH). 


Hafineno %: C 89,77; 89,65; H 10,64; 10,55 
C,H). Beruvcaeno %: C 89,4; H 10,6 


Tlonyeno Tappxe 12 r ucxogquoro ametata (V) cT. Kum. 94—96° npu 20 mM, n® 


1,4635. 

Tlonyuennue oxcuma (IX). Cwecb 196 r uuKnoreKcanona, 82 Tr 
comsHoKucsoro juMeTHiamMuHa wu 120 Ma 37%-ro PopMasbyeruqa HarpeBaHch 
lO Hatama aK30TepMHYeCKON peakHH, Mocwe Yero KHNeHHe AKAAKOCTH Mpopod- 
sKalocb B TeyeHue 7 MuH. HenpopearupoBaBmiul WHkKNOreKcaHoH (90 r) oT- 
yleneH, K pacTBopy mpHOaBseno 100 r xmoprug_paTa ru{poKcuamuna uM NOCHE 
erO pacTBOpeHusa pH NepeMewIMBaHHH M Ox/ax%KeHH MpHOaBueH pacTBop 130 r 
eqKoro HaTpa B 300 mu Bogpl. BpilemHBIMlica OKCHM IpOMBIT BoJolt, 20%-M 
MeTaHOJIOM HW NepeKpHCTasJIM30BaH 43 BOWHOrO MeTaHOowa (1 : 1). Tlomyseno 154 r 
(80%) oxcuma ,uMeTHNaMHHOMeTHAUNKIOreKcanona (IX) c tT. na. 110—112°. 


Haiineno %: N 16,62; 16,70 
C,H,,N,O. Baruucneno %: N 16,44 


TlukpaT Bulapusica c pa3moxKeHvem up 216—217° (u3 Meranovia). 

TuapupoBpauue oxkcuma (IX). 50 r oxcuma (IX) B50 ma meta- 
HOa, HaCbIN[eHHOro AMMHaKOM, rHApHpoBanucb B MpucytTcTBuu 10 r HuKemA 
Panes. Peaxuna Besacb mp 45—50° 4. HavabHOM JaBeHHU BoZOpoa 130 atm, 
B Teuenne 4 uac. Ilocme yqaneHuaA KaTaM3aTOpa MU OTTOHKH pacTBOpHTeJA Nosy- 
yeno 30 r 2-7uMeTHaMMHOMeTHIUMKMIOreKCHamuHa (X) c T. kun. 112—113° 
mpx 30 mm, n% 1,4780. 


Halizeno %: N 17,53; 17,00 
CyHo No. BaruucmeHo %: N 17,94 


MeTuaupoBaHHe AHaMUHA (X). Cmecb 15,6 r quamuna (X), 
30 ma 35%-ro cbopmasmuua u 30 Ma 80%-ii MypaBbHHOM KHCIOTbI HarpeBasacb 
mpu 100° B Tteuennve 16 uac. PacrBop nogKucssasca o6aBsennem 100 ma 15%-iH 
CONAHOH KHCIOTLI H yiapMBasica Wocyxa. OctTaTox o6pa6otan 30%-mM e,KHM 
HATPOM, BbIJeJIMBIUCeCA OCHOBAHHE BbICYIUeCHO MOTalOM H NeperHaHo B BakyyMe. 
Tlonyyeno 16,2 r 2-quMeTHaMHHOMETHIUMKIOreKCHIAMMeTHIamMuHa (XI) ¢ 
T. Kum. 116—118° mpu 20 mm; n® 1,4820. 


Hatizeno %: N 14,70; 14,77 
CyHosN,.. Baruucneno %: N 15,20 


IluxpaT nuaBunca c pasnoxennem mpu 167—168° (43 meTanoma). 


Ilonyueuue 4¥eTBeEPpTHYHOK aMMOHHEBOR comH (Xl). 
K pactsopy 50 r quamuna (XI) B 50 Ma MeTanona npuOaBeHo nocTeneHHo 125 r 
MOWMCTOrO MeTHIa. CMeCb KHNATHACb C OOpaTHbIM XOJIOJUJIbHUKOM B TeuVeHHe 


Suac. Tlocne oxsaKqeHua BEIemuNOCch 64 r quMeTiionuza (XII) ct. na. 228— 
229° (c pasjoxKeHveM). 


"Hatimeno %: N 5,66; 5,65 
CisHg NoJ. Brruucuieno %: N 5,98 


M3 maTounoro pacrBopa nomyyeHo eme 8 r sto comm. Omuii BEIXOR JU: 
MeTioguya (XII) 72 r, umm 56%. | 

Tlomyuenue 3mMeTHIeHNUKAOreKceHa (IV). K cBexeocax 
HHO OKUCH CepeOpa (IpuroToBmeHHoL u3 100 r a3s0THOKUCOrO cepeOpa u 30 1 
ekoro HaTpa) B 300 MJ BOUbI UpHOaBseH pH NepememmBannn OX1a>K CHU 
pacTBop AuMeTHoRMAa (XII) B 100 ma Bogu. Tepememuspanne nposom«anoct 
5 4ac. HW MpOyKT peaKiun ocTaBsed Ha HOUD. Ha CUEMYIOMLMH TCHb OCaOK OT 
AeeH M MpOMbIT Ha PuspTpe 150 Ma BopE. DUAbTpaT HW NPOMBIBHbIe BOE OOD. 
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© HHH HM ylapeubl B Bakyyme 20 MM UpH Temteparype He Bpnue 55°. Tlomyyen- 
pe B Bue TycToroO MaCJla YeTBePTHYNOe OCHOBaHHe pH Harp*Bannu yo 140— 
10° B Baxyyme 20 mM OnicTpo pasviaraocn. IIpoqykTer NMpomusa coOupamuch 
SNOBYIKe, OXaxKaeMOi CMeCbIO alleTOHA H CYXOrO JIb{a, 3aTEM OHM IIpOMbIBa- 
Cb MEAAHON BORON, 5%-H yKCyCHOit KUCMOTOH, 5%-M pacTBopoM OuKapOonaTa 
ATpuA H CyWIHJINCb Notawom. [Ipu nocmexyiomen pasronKe nowyyeno 10 r 


RMeTuenunknorexcena (IV) cr. kum. 110—112°; nf 1,49205 Amaxe 231,5 Mu (u3 
PTaHa), IOHOCTbIO HJeHTHUHOTO Cc JHeHOM (IV), NOJLYYeHHBIM NHpOJIH30M 
eTata (V). 

OsoHHpOBaHHe 3-MeTHAECHNHKAOreKceHa. 2r meTu- 
fHUMKIOreKcena ([V) B 30 Ma xmopodopMa Os0HupoBasuch 5%-M O30HOM pu 
f B TeyeHne 6 4ac., MpHYeM OTXO[AIMHE Prasbl IPOMyCcKasMCb Yepes JIOBYIUKY 
) 40 ma Bogut. K pacrsopy osonvya B xopodopme npuOaBseno 15 Ma 60%-ii 
|©PYKCyCcHOou KUCHOTEI. CMecb HarpeBasacb pu Temnepatype 60°B Teyenue 6 uac. 
aCTBOp MpOAyKTOB peakUHH ylapeH B BakyyMe Jlocyxa, OCTAaTOK 9KCTparupoBaH 


< 
10% pacTBopom cogp. Boyupiit cuofi SKCTparHpoBaica SPUpOM, a 3aTeM NO]- 


ucasasca 30% -i ComAHOM KHCIOTON HM ynapHBascaA Jocyxa. Cyxoli OcTaTOK me- 


i) 


. 


bexpucrasu30BbIBasca u3 TleTpoueiHoro adupa (T. Kun. 25—40°). Tlomyyeno 
,8 I rmyTapoBok KucmoThi (70%), He JaBmuel FeMpeccun Cc H3BeCTHBIM OOpasiloM. 
C TIPOMbIBHBIM BOAaM H3 JIOBYLIKH IpHOaBseHO 5 Fr WHHKOBOH Mb. CMecb Mepe- 
ellMBalacb WM HarpeBanacb 3 uaca upH Temnepatype 70°. Iloce yqanenua 
(HHKOBOH Tb PopMasmbAeruy onpefenAmcA B Bue WUMeOHOBOrO MpousBo- 
moro. Ilomyyeno 2,3 r (57%) BemectTBa c T. nm. 190°, He FaBuero empeccun 
+ M3BECTHbIM OOpa3iloM. 


Tlocrynui0 
16 VII 1956 
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XHMHF 


Axayemux A. H. HECMEAHOB, H. A. BOJIBKEHAY u B. J. BUJIBUEBCKAS 


BHYTPHMOJIEKYJIAPHOE ALWWJIMPOBAHHE B PAY 
@®EPPOWEHA 


Peaklua alusmupoBanua Jia c(beppoweHa — OfHa U3 HaHOoee XapaKkTepHbl 
W HanOonee H3y4eHHbIX peakunh (1—*), Llembio HaCTOAMeH paOOTb ABHJIOCb BbIAC- 
H€HHe BO3MOMKHOCTH JIA cbeppoweHa BHYTPHMOJICKyJIAPHOrO allHJIMpOBaHUA 
IUHpOKO HCNOb3yeMOro B apOMaTHUeCKOM PAY (HANpHMep, WAKIM3allHA Apu 
MaCJIAHbIX KHCJIOT). 

JA NOJyYeHUA HCXOAHBIX w-CPeppOLWCHHJISAMELCHHBIX KHCJIOT MbI HCIOJIb= 
30BaJIH allMJIMpOBaHHe eppolleHa aHTHAPHAaMU ABYX OCHOBHBIX KHCJOT. B HTe= 
patype onncano (*) B3anmoyelcTBne dbeppoliena C (PTaJIeBbIM AHTHAPHAOM B MPH 
CyTCTBHH XJIOPHCTOrO asJIOMHHHA, TpHBogauee K Mu(o-KapOoKcnOensoum)pep~ 
poueuy. B nacrosmel paOoTe noka3aHo, YTO 9Ta peakKUMA, KPOMe J\M3aMelleH- 
HOrO MpoOfyKTa, JlaeT ete o-KapOoKxcuOeH30nsdeppoleH — HelaBkKOe TeEMHO- 
OpaHxKeBoe BemjecTBo. IIpu Harpepanuu 0,9 r HaTpHeBOH CoH 0-KapOoKcHOeH— 
30ndeppouena c 0,7 rqumMeTuucymbdpaTa NWoryyeH o-KapOoMeTOKCHOeH3O0HJI- 
cbeppouen c T. mu. 134—135° nocue nepeKpucTanmH3auHu W3 rentTana. 


Hatineno %: C 65,38; 65,52; H 4,54; 4,53; Fe 16,24; 15,93 
CypHigOgFe. Bpruncnexo %: C 65,51; H 4,59: Fe 16,09 


BsaumogelictBuem 0,024 moma cdbeppouena u 0,048 Moma AHTapHoro aHrHy- 
puja B npucytcTBuH 0,097 Moma xX0pucToro amoMHHHA BOO Ma cepoyrsmepogar 
CHHTesHpoBaH {u(B-KapOokcunponuonusm)peppouen. IIpoxyktT, ounMMeHHbIT 
pacTBopenvem B 10%- memnoun c NocmepyiouluM ocaxKyeHvem 15%-h% HCl w 
3aTeM TlepeKpucTaMsauven v3 50%-ro MeTHMOBOrO cnupTa, NpeycTaBsaseT 
coOok OnecTamje OpaHxKeBbie KPHCTaIbI CT. Wu. 165°, BErxog 18% oT TeopeTH- 
yecKOro. 


Hatizeno %: C 56,21; 56,38; H 4,94; 4,78; Fe 14,40; 14,24 
CigHygOgFe. Brrunceno %: C 55,95; H 4,66; Fe 14,50 


KeTokucyioTa jlerkKO pacTBOpuMa B cnupTe, allerone, QWOKCaHe, 6eH30ze,. 
XYKE B YETHIPEXXJIOPHCTOM yrulepofe, NOXO B NerpomeHHom adupe. 

He Bbi3biBaeT COMHEHHA, YTO, NO aHaIOrMH C ApyruMu Mpos_yKTamMu aun 
poBanna (*), B NOMyYeHHOM KeETOKHCIOTe 3aMeCTHTEIM HAXOAATCA B PasHbIX WHK~ 
JIONCHTAAWCHHJIbHbIX pax MeppOueHOBOH MOVIeKYJIbI. 

TlombITkH UMKIM30BaTb {u(8-Kap6oKcunponuoHuu)deppoueH Cc MOMOLLbIO» 
KOHIEHTPHPOBaHHOK CepHOK WIM NOmMocpopHOK KHCIOTHI He JaH pesyibTa- 
ToB. B @epporenoByio MosekyJy N0Ka BooOule He yanocb BBeECTH CBbIe IBYX 
aUWJIbHbIX Prpyli. 

3 r qu(B-KapOoxcunponnonua)pepponena Obiwid BOccTaHOBeHEI nO Kuem-: 
meHceHy 10-KpaTHbIM M3ObITKOM aMaJIbraMHpOBaHHOrO WHHKa WM KOHIeHTPHpo- 
BaHHOH COJAHOM KHCJIOTHI B eAHOM yKcycHou KucuoTe. Iloce 1!/,-4acoBoro 
HarpeBanua pacTBop Obi NpodpubTpoBaH uM pasOaBseH BOJOM, NpHueM BEINaIH 
APKO-2%KENTHIC KPHCTaNIbI [M(@-KapOoKcunponua)peppouena. Tlocne yByx ne- 
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KPHCTaNNM3alNi us NerpouetHoro supa c 6ex30nom (1:1) BemecrBo umeno 
m1. 109,5—110,5°, Bprxoy 2,15 r (77% or Teoperuueckofo). 


Hafizeno %: C 60,93; 60,85; H 6,37; 6,43; Fe 15,35; 15,23 
CygHo204Fe. Buruncneno %: C 60,33; H 6,14; Fe 15,60 


‘Unksnsayusa yu(o-KapOoxcumponun)eppouena merKo Opiia ocymecTBuleHa 
H 4-uacoBpoM narpeBanun | r sToro BenjecTBa c ROMMpOCopHOl KUCHOTON, 
WPOTOBJIEHHOK moO meTowy Yura (4) u3 4 ma HgPO, (ygenpupiii Bec 1,7) u 

P,O;. Ilocuie pas6aByieHua CMecH BOsOl H NoAMeNadHBaHHA scpHpoM UsBse- 
4Q PyOHHOBO-KpacHoe BenjecTBO c T. Mm. 130° nocne AByX epeKucTasmu3a- 
i 43 neTponelinoro supa c Gexs00M; BbIxoy 0,41 r (46% or Teoperu4ecKoro). 


Hafineno %: C 67,19; 66,99; H 5,69; 5,56: Fe 17,45; 17,33 
CygHygO2Fe. Baruncaeno %: C 67,08; Hy 5,59: Fe 17,39 


? 
Nonyyennpii mpoxyKT He pactBopsetca B menoun, C ruypoKcHIaMHHOM OH 


Pa3yeT OpaHxKeBblli MHOKCHM C T. pas. 160° nocne NepeKpHcTaH3salun “3 
KcaHa. 


Halineno %: C 61,24; 61,06; H 5,73; 5,57; Fe 15,35; 15,56; N 8,14; 7,93 
3Hg,02N2Fe. Buruncaeno %: C 61,36; H 5,68; Fe 15,90; N 7,99 

| MoxxHo TipeycrapuTh {Be BO3MOXKHOCTH JIM BHYTPHMOJICKYJAPHOrO arlHJIH- 
BAHHA TH(w-KapOoKcunponus)peppoleHa B O-MOMO*KeHHe TOFO %Ke IWHKJONeH- 


(AMCHHJIbHOrO Kouplla (A) HB coceyHee KOJIbIO, HallpuMep Mo cxeme (B): 
; 


Pue. 1 


“AMmMpoBabnie JleHCTBUTeIbHO HACT B TO Ke KOJbUO HW NOMYYeHHbIN [MKeTOH 
MeeT cTpyKTypy (A), T. €, aBuIseTCH ju(KeTOTeTparHApouHeHUs)xKeNesOM, 
(OKa3aTeJIbCTBOM 93TOFO CJIYKHT Cwleqyrouee. (3 

2 Yr quKeToHa OblIM BOCCTaHOBeHbI! NO KaemMMeHCeHy ONMCaHHbIM BpILUWe 
1oco6om. Ilocue pas6aBJICHHA peakKUHOHHOM CMeCH BOAO MpORyKT Opis H3Bu1e4ueH 
2H30JIOM H OUNLIEH XpoMaTOrpadupoBaHueM pacTBOpa B NeTpomenHom aupe 
4 OKHCH amiomuHHHa. IIpu stom nosmyyeHo 0,95 r Au (TeTparHApouH eH Hw) 27Ke- 
e3a —OpaHKeBO-Kpacnoro BemecTBacT. nu. 19,5—20,5°, 7. kum. 126°/10°7 om, 
erKO OKHCJInoulerocn Ha BO3yxe. 


| Hafineno %: C 73,54; 73,62; H 7,55; 7,53; Fe 18,88; 18,82 
CygHosFe. BuruncaeHo %: C 73,46; H 7,48; Fe 19,44 


Tlu(TeTparHApovuHyenus)Kee30 BiepBbIe CHHT€3HpOBaHO @Muiepom (°) 
{JIPHPOBaHHeM J\W(HHAeHHN)Keesa. Duwep MpHBOAMT AIH STOTO BellecTBa 
na. 18,5—19° u tr. Kun. 125°/10°* mm. Cnektp norjiomenusa Au(TeTparny- 
HHeHHs1)2KeNesa B padoTe Pumepa (Amaxc AS350'A, Amu 3030 A, Ayaxe 3000 As 
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hyux 3150 A) 6m3K0.coBnagqaeT co CHeKTpoM MorJiOWleHHA CHHTeSHpOBaHHOr 
HAMM BemlecrBa *: °Awate 4350 A, Ayu 3650 A, Awaxe 83250 A, Arun 3200. A ( 
H300KTAaHe). 

JlonomHuTeibHOe MOATBepxKAeHve CTPyKTypbl MpOAykTa UWAKIM3alM [u- 
(w-KapOoKcunponus)peppoueHa fOJKHO aTb PeHTTeHOCTPyKTyPHOe HCCJIe- 
qOBaHHe. 

Hamu ocyulecrBieHo Taky%Ke B3auMofelcTBHe deppoueHa (0,026 mora 
c xuopanrugpuyom §8-Kap6omeroKcunponMoHonoli KucnoTp! (0,052 Movia) 
IIpHCyTCTBHH XJIOpUCTOTO aJOMHHHA B cepoyrsepoge. IIpH sTOM NoJyueH 
u(8-Kap6omMeTOKCHIpOnvOHH)eppoleH — OpaHxXeBble KPHCTaJIVIbI C T. TJ. 98 
Mlocae Tpex HepeKpucTaIMsaluli us MeTposewHoro apupa c Oensoviom (1:1); 
BHIXO], 27% OT TeOpeTHYeCKOTO. 


Hafineno %: C 57,84; 57,74; H 5,48; 5,37;-Fe 13,78; 13,80 
CopHggO0¢Fe. Brruncmeno %: C 957,97; JU Soule Fe 43,52 


J\u(8-KapOomeToKcunpomHonHs)peppoueH He WNKIH3yeTCA NomMdocopHo 
KUCJIOTON. 

IIpu 2-yacopom warpeBanun 0,75 r qu(B-KapOomeToKcunponMonul)dep 
poweHa Cc BOJHbIM pacTBopom 2,5 r eqKoro KaJIM NowyyeH qu (S-KapOokcumpo 
MMOH) cbeppoueH c T. mt. 165° (c pass1o%KeHHeM). CMemiaHHasd 1po0a c oOpasiiom, 
CHHTe3HpOBaHHbIM 43 (peppolleHa M AHTapHOrO aHrHypujla, pacimaBusach 6e3 
jlenpeccuu. 

[Ip BoccTaHoBseHHH 4u(8-KapOomeToKcuNponHonus)peppomena m0 Kvlem- 
MeHCeHY B IPHBeJeHHIX BbILe yCIOBHAX OOpasyeTca He M(w-KapOOMeTOKCHMpO- 
Tus1)eppoueH, a u(w-KapOokcunponun)peppoueH c T. mu. 108—110°. Be- 
IeCTBO He laeT JlempeccHH TOUKH WwaBseHHA C u(w-KapOoKcunponus)peppo- 
I€HOM, HOJIYYeHHBIM BOCCTaHOBsIeHHem yu(8-KapOOKCHNpOMHOHH) ep pouena. 
OuesuyHo, sup ruyqpomMsyeTca B Tpolecce BOCCTaHOBJIeHHA B KHCJION cpeje. 

Uro6p u36exKaTb TUAPOMH3a, BOCCTAHOBMeHHE MpOBeeHO B cpeye MeTHJIO- 
Boro cnupta. Ilomyyenuplit mpu sTOM u(w-KapOomeTOKCuMponHu)peppoweH — 
BA3KaA MKUAKOCTh TEMHOOpaHxKeBoro WBeTa c T. KH. 148°/10 4 Mmm; T. Md. 
16,5—17,5°. 


HaltimenHo %: C 62,51; 62,37; H 6,641; 6,66; Fe 14,52; 14,28 


CopHogO,Ee. BuruncneHo %: C 62,17; Herbs 73: Ee 14,5 
Uucruryr 9leMeHTOopraHHuecKkHx coeMHeHHit Tlocrynusno 
Axkaylemuu HayK CCCP 11 IX 1956 
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‘ XHMHA 


Axayemuk A. B. TOMUHEB u B. H. AHJ/POHOB 


NOJIMMEPH3AUNA MNPOMMJIEHA B TIPHCYTCTBHH PAA 
®OPHbIX KHCJIOT, COMEP)KALIMX STOP H ®TOPHCTbIM BOP 


[epppim coequHeHHeM (propa, IpHMeHABIIMMCA B KavecTBe KaTasH3aTopa 
HMepH3allHH OePHHOB, Obi (@TOpucTHI Oop ('). B AambHefuem Obi usyyeH 
APYTHX KaTaIH3aTOPOB NOJMMepHsallHH Ovle:pHHOB, MpHYeM HeKOTOpple H3 
: HalJIM MPOMbILUWJIeHHOe NpHMeHeHHe (cepHan MH cpocctbopHaa KUCJIOTHI H Jp.) 
'B nocaequne rogpl ObliH paspa6oraHbl MeTObI CHHTe3A HOBbIX BECbMa HHTe- 
HbIX COeEQHHEHHH (PTopa — MoHOdTopdHochopHok u AuTopdoccopHoli KuCIOT 
). Oqnako KaTauTHYeCKHe CBOHCTBa STHX KHCMOT JO HacTOsRIero BpeMeHH 
H3yeHBI. 

Hamu paBHoMoulekyJApHasd CMeCb MOHOTopHocpopHOK Hu AudTopdocopHot 
JOT POTOBUJACb B3aHMOJelCTBHeM (hocPOpHoro aHruypHya c GesBoqHOHK To- 
TOBOJOpOHOH KHCNOTOH COrmacHO ypaBHeHHIo 


P,O,; -+- 3HF — HPO,F, + H,PO;F. 


xon cbTopdocopHplx KucOT Op 80—90% oT TeoperuyecKoro, 
TlonyueHHan cMecb dropdocopHbiX KHCJIOT pa3fesaacb NeperoHKoH B 
cyyme. JIucbTropcdocpopHaa KuCcOTa OTTOHATacb Np 40—50° u ocTaTouHOM 
weHuu 75 MM pT. ct. MonodtopdocopHaa KuCIOTa He Tleperonsetca axe 
hryOOKOM BakyyMe. 

\TlomysenHaa Hamu MoHO*PTopocpopHaA KHCMOTA NpescTaBana COOOK *KUT- 
ie C yesbHbIM Becom a2 1,902, oKpalleHHylo B CBeTIO-KOpH4HeBHIK UBET, 


ITH He JbIMauLyro Ha Bo3yyxe. JLudropdocdopuaa kucnoTa— Oeaa Npospay- 
A 2KMKOCTb'C yJebHbIM BecoM d?° 1,634, CuIbHO AbIMAMad Ha BosAyxe. 
\Iipu mponycxanuu dropuctoro Sopa yepe3s MonodropdocdopHyto 4 AuptTop- 
ccOpHY1O KHCJIOTHI JIeErKO OOpasylOTCA MOJIEKYJIAPHbIe CeMMHEHHA STHX KUCMOT 
pTopucTeim Gopom cocraBa HePO3F-BFs 4 HPOsF2-0,5BFs. 

Tlomyveuupie KUCIOTEI H3ydaJIMCb Kak KaTaJIM3aTOpbl MOJIMMepH3alHu Mpo- 
ueHa. B paje ONbITOB [id CpaBHeHUA M3y4asaCcb peakUMA NOMMMepH3allyu 
ONMeHAa B MIpHCyTCTBHM MOJIEKYJAPHOTO COeAMHEHUA OPTOPOcPopHoOH KUuCIO- 
¢ dTopuctsm™ Oopom. 

Tlomumepu3aua MponusieHa B MpHCyTCTBHM pla KaTaH3aTOpOB MpOW3Bo- 
acb B MpHOope, H300paxKeHHOM Ha puHc. 

Tlponusen co cKopocrtaio 5 w1/4ac nojaBasica u3rasometpa A Yepes KOJIOHKY C 
OpHcTHIM Kaibuvem 6B peaxtop J’. CkopocTb IponyckaHua NponmMsiena B peak- 
p u3Mepsulacb peometpom B. PeaKkTop mpefctaBiat cool 8-1apHKoBy1o 
yOKy ¢ BIaAHHbIM KOKYXOM. KoxkyxX HMeJI OTBOA C PopuITOCOM, K KOTOpoMy 
ucoeqnHAcd xomoquapuuK JJ. Kowyx cHaOxavsica 9J1eKTpHueckum o6orpe- 
m. HeoOxoquMaa TemmepaTypa B peakTope MOAepxKUBalacb KHMAYeHHeM 
KOli-1MO0 2KUKOCTH, 3aMTOM B MpocTpaHcTBo Mexyy 8-WapuKOBOH TpyOKOH 
KOK yXOM peakTopa. IlJappl STOH KHMAMeH MKHAKOCTH KOHACHCHPOBAJHCh B 
coOOAMIbHUKe J] H BHOBb BOSBpalllasICb B HarpeBaTeJIbHyi0 pyOalliky peakTopa. 

B onpirax, mpopesenuprx npn 100°, B KavecTBe X%KMAKOCTH [Id OOorpeBa 
akTopa IIpHMeHaANacb KMNAMad Boa; B OMbITaX, MPOBeCHHbIX IPH 1523; 
akTOp OOorpeBasICsh KMMNALLHM M30MponusOeH3OJ0M. Iipu npopeqenun peakunn 
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mpu 15° peaxtop J. sameHanca OObIMHbIM 8-I11apHKOBBIM » XOJIOLMWJIbHHKO! 
OXJ1aK]aeMbIM BOON. pick ‘ q 
B peakTop 3arpyxKasICA AKTHBHPOBaHHbIN YrOJIb, CMOYCHHBIL 20 — 
sgaTopa. TlonyuenHbili B pesy/IbTaTe peakIMH NONMMep OXNAK Maca be —_ 
nuke JJ, ¥ coOupanca B mpHemHuke £. He BomequiMh B peakUulo I 9) 


Puce. 1. IIpH6op Ana NomMMepHsalluH OepuHoB 


eKaJICA Yepes TIpeqoxpanhTerbuylo CKIAHKy A uw coOupasca B rasometpe A 
_ Bpiio ycraHopseno, ¥To NponMseH B MpHcyTcTBHHn MOHO@TOpocdopHo 
¥ AucTopdocopHolt KHCOT Mpu TemNlepatype 15° ne BcrynaeT B peakIHi0 TOU 
MepH3allHH. : ; 
Iipu nponyckaHHu ponvvena yepes COM akKTHBHPOBaHHOTO yrs, CMOUEE 
Horo 20MJI MoJIeKyApHOrO Coe{MHeEHHA POcopHOH KUCJIOTHI Cc (PTOpHCTHIM Gopol 
HaOM0faOCb 3HAYHTeIbHOe MOrOUleHh 
Ta6Onuna 1 rasa KaTaslu3aTopom, a cnycta 1 —24 
Ca IIpH HelpepbiBHOM Nponyckanun Mpe 
Heroroppie CBovcTBa NOMHMePOB MPO; TyyjeHa H3 peakTOpa HauHHana BbiTeKat 
LPO UBF, 4 H)PO,F-BE, npn 15°. TYCTAS BaASKa Macca KOpHYHeBOrO UBeT 
poate ae a a Ora Macca He HMesIa Ha CBOeit MOBEpXHOCT 
ACHO BbIPaxKeHHOrO CuIOM TosuMepa 
PuonKo-xuwa” | Matagusavops ~——— IpeCTaBsIANa, OUeBUAHO, CMeCh NOH 


Peacbeg ¥ 
cTBa eu H,P0,-BF, | H,P0,F-BF, pa HW CoequHeHHH KaTaJIM3aTOpa C Ipod 


HOM. Bpwio mponymexo 50 1 mponunena. 

JI BbiJeeHHA MOMMepa coOpanHé 

2° 0,7941 | 0,8212 B MpHeMHMKe BASKAA Macca CMeLIMBaJIae 
Neha ae 280 342" C BOAOH HW HarpeBauacb Yo 100° Ha BO_AHO 
neo 41,4565. | 41,4594 Gane. Ha noBepxnoctTh BO)bl_ BCIIbIBA 
Prcteoomieesc 19 6 COW MOMMepa B BHAe *KevITOH MacaAHy 


CTOH JOBOIbHO BASKOM 2RXUAKOCTH, a Ha I 
KONObI COONpaOch HeOO/IbUUOe KONMYeCTBO Senoro TBepforo BeNLeCTBA, He pe 
CTBOPUMOPO B Bose, WeNOUaX MW KUCMOTAX. OueBHAHO, OHO MpeycTaBsaso C060 
(bocdbar Gopa. Brio mowyseno 15 r nowuMepa mpomnuuena. 
IlpH nosuMepHsaiun Nponwena B NpHCyTCTBUH MOweKYyNApHoro coequHe 
HUA MOHO(TopociopHol KUCNOTHI ¢ (propHcTEM 6opom npu 15° nponunex nef 
BOHAYaJIbHO NOTOULAJICA KATaIMSaTOPOM, HO yepes | yac pH HeMpepsIBHoM Mpt 
NyCkaHuH MponnsieHa U3 peakTOpa HauMHasla BbITeKATh BASKAA KUAKOCTD. [1 
‘Mepe HaKONJICHHA MpOyKTOB peakUMH NOJMMepv3alMH BASKAA X2KUAKOCTS 
MpHeEMHHKE paccaMBadacb Ha [Ba COA: HWA — KOPHUHEBOrO WBeTAa, MIpe) 
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PaBJIAIOULMH COOOM, OYeBHAHO, IPOAYKT MpHcoesqMHeHHA NponMseHa K KaTAaJH- 
ATOpy, HW BepXHHii — %KeVITOrO Beta, NpeycTaBsromnit coos nomumep mpo- 


Beiio nponymeno 50 a rasa. [lonumep o6pa6aTpiBasica aHalornuno npespr- 
memMy onbity. B pesyupraTe onbira nomyyeHo 20 r nomuMepa mponnuena, 
HexorToppie cBolicTBa m0- 

JuMepoB mponuena, mosy- TaoOauna 2 
es oEe 15° e HpEey Ter OcHOBHBIe JaHHbIe a NOJIHMCpH3awHH ITpoMmHJieHa B 
MM MOJICKYJIAPHBIX COeQH- IpHCYTCTBHH psa KaTanusaTopos mpu 100° 
€HHH OpTodocopHoH H MO- 


OpTopocopHou KHCOT Cc L } % 9 
TOPHCTbIM OopoM, TpuBe- 5 Bie Ree e a8 
PHB B TaO. 1. Kak BHAHO ~§ Karanusatop | =s | 3a 5 - See 
3 TAaOJIMUbI, MoMMepH3a- es | ee | & ug cE 
Ma Uponusena B mpucyt- SSOP eee ose ee 
irsuv HePO; F-BF3 npore- 

jaer S3HauHTembHO  ryry6- H,POsF | 50 4 |0,7689] 163 |1,4364} 69 
Ke, Yem B mpucytcrsua HPO,F, |°50 | 4 |0;7702| 165. {1)4378) 43. 
HPO,: BF3. HsPOg-BFg| 50 | 55 10,7880] 225 [1,4451) -40 


‘Ma TeMMepatypbl Ha CTeMeHb 
OJMMepl3allwi mpomusenHa HW BbIXOX NOuHMepa ObIJIM MOCTAaBJIeHbI OMbITbI 10 
(OUIMMepH3allH MpomMseHa B MpHcyTCTBHH psa cocopnblx KHCIOT, cojep- 
<aiux dTop, upu 100°. 

OcHoBuble JaHHble M0 MoHMepH3alHu Mpomnena mpx 100°B mpucyTcTBHH 
bala KaTaIM3aTOpOB IpuBeyeHE! B TaOn. 2. U3 TaOsIMUbI BHAHO, YTO MOHOWTOp- 
cbocctbopHas Hu AupTOpdocopHan KHCIO- 
Tbl B 9THX YCJIOBHAX ABJIAIOTCA MaJIO 
aKTHBHbIMH KaTaJI“3aTOpaMH TOJIHMe- 
pH3auHH mponuena. MonexysiapHpie 
coeHHeHHA (ocpopHoH H MOHOdpTOp- 
cboctbopHOH KuCOT c (TOpHcTHIM 6opoM 
9HEPrH4HO B3aHMOJeHCTBYIOT C IIpOMH- 
JIGHOM C OOpa3s0BaHHeM JOBOJIbHO OouIb- 
HX kKOMYeCTB TomwuMepa. HanOosee 
AKTHBHbIM KaTaJIM3aTOpOM MosMMepH- 
3a MIpomuseHa ABJIAeCTCA MOHOMTOp- 
cpoccbopHad KHCIOTAa, HaCbIlleHHas PpTO- 
PHCTbIM OOpoM. 

Kak H ceqoBasO OKUaTb, C o- 
BbIIMeHHeM TeMMepaTyPpbI CTeMeHb TOJIH- 
MepH3allHv MponvsieHa yMeHbIUaacb. 

IlpuH nomuMepH3saluu TIpomnena B 
IIpHCyTCTBHH MOHOdToppocdopHou KHC- 


60 nots! np 152° Bbixof nommmepa 3Ha- 
1 i ) )uTebHO §6yBeJIHUHJICA M10 CpaBHeHHIO 
20 40 = 60 BO GweMN%® =. BLXOROM, TlOJIYYeHHBIM C TEM 2Ke Ka- 

° 
Duc. 2. Kpupsie pasrouku nomuMmepos mpo- Talu3aTopom pH 100°. B pesysabrate 
mena. | — HePOsF-BFs, t= 100°; 2— oMbita Opiio MowyyeHo 30,5 r nomume- 
4sPO1-BFs, t= 100°; 38—HsPOsF, pa nponusena. Ilonumep umen mMeHb- 
Rape WH MoeKyAApHBbI Bec (159), NoKa- 


3aTeb Ipesomuenus (np 1,4351)H yaemb- 


wilt Bec (d?° 0,7641), T. €. C MOBBIeHHeM TeMMepaTypbl CTeleHb NosMMepHsa- 
[MM Upommiena TakxKe yMeHbIlaacb. 

Tloytenupie MoHMepbl MeperonsaHch 3 KONOOUKH C HeOONbUIMM jedser- 
satopom. Ha puc. 2 npuBeyenbl KPHBHIe TeperoHKH NPOAYKTOB NoJMMepHsallun 
IpOMMeHa. 

an “367 


Bpomupie wuca jerkux :pakuvit NomuMepoB mponusena (ppaKuni Hay. 
Kul. 120° u 120—150°)} nowy4eHHbIx Kak B mpucytcTBHu H,PO,-BFs, Tak u 
B ipucytctBun H,PO,F: BFs, ObiH OYeHb Hu3KHMH (14—18) H yBemMUMBaIHch 
N10 Mepe yBeJIMYeHHA TeMMepaTypbl KHIeHHA paki MouMMepa. CueqoBaTesb- 
HO, peaKUHA MoJMMepv3alHH MponudieHa B 3HaUMTebHOM CTENeHH COMpOBOK- 
jlaacb peakiHeli ruypo- H JerujponosMMepH3alluu, NpMBo_AMeH K o6pa30Ba- 
HHIO HACbIINCHHbIX, OUCBHAHO MapacHHoBbIX, yrvieBoyzopoxoB. Murepecuo OTMe- 
THTb, YTO peakIMA THApO- UM AeruApotlomuMepHsalHH NpoTekasa B OosbUeH 
cTeNeHH Ha cTayqHH OOpasoBaHva JMMepHbIX HM TpHMepHbIX (OpM MOMMepOB 
nponusena. 

IIpu nomuMepusanuu mpomMsieHa B IpHcyTCTBHA MOHOdTOpocpopHou KUC- 
JIOTHI mpuH 152° peakuuA ruApO- HW AerHAponosMMeph3aluu MpoTekasa B M€Hb- 
wel crenenu, 4 OpomHple yca d@pakuNi Hay. Kun. 120 uw 120—150° Onan 
3HaUHTeIbHO Bblllle (55 u 63). STO H NOHATHO, TaK Kak MOHOdTOpdocdopHaA 
KHCJIOTa ABJIACTCA M€HeC AKTHBHBIM KaTaJIH3aTOPOM NoMMepH3allHH (NO cpaB- 
HeEHHIO C HsPO,:BFs3 u HePO3F: BFs). 

Vi3y4eHHble HaMH KaTaJIH3aTOpb! NOJIMMepHsallHu pomWJIeHa MOXKHO pac- 
NOJOMKUTb B NOpAAKe YObIBAHHA UX KaTAaJIMTHYCCKOH AKTHBHOCTH B CJleqyIOulN 
pan: By: 


H,PO3F-BF3 > HsPO4:BF3 > HPO2F2 > HyPOsF. 


Tloctynuso 
14 III 1956 
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# 
PH3HYECKAA XHMHA 


| A. ®, AJIABbILUEB wu A. Tr. MOPAYEBCKHA 
EPMOAHHAMUYECKHE CBOHCTBA CHCTEMbI HATPHA — KAAMUA 
(ITpedcmaeaeno axademuxom I. I. Vpasosvim 11 VI 1956) 


TepmoquHamutecknke CBOHCTBa 2KHAKHX CIaBOB HaTpHA C KaMHeM BBIUUCVIs- 
MCb V3 W3MepeHHH 9c WeNH HaTpHii | s1eKTPpOMHT C MOHaMH HaTpHs | cnvraB. 

AKTHBHOCTb HaTpHa B CaBax C KaJ[MHeM Olpeyenacb JO Hac Xayde (4); 
fH U3MepeHHA MPOBOAMIHCh JMWb Ip OHO TemMepatype, He pacnpoctpa- 
MIOTCA Ha OOMACTb OOraTbIX KaJIMHeM CIMaBOB MH HE MOryT ObITb HCHOb30BaHbI 
JA BHIUHCJICHHA TEPMOJMHAMHYCCKHX XapaKkTepHCTHK cHCcTeMBI. IIpeycTaBaano 
HTepec IIpOBecTH H3MepeHHA TPH pas- 
MUHBIX: TeMIepaTypax H OcoOeHHO Noj- 
o6HO uCcCyIeqoBaTb OoraTy1o KajMHeM 
Onactb. 

B xKauecTBe 93JIeKTPpOMHTaA HCTOJIb- 
JOBasIOCb CTeKJIO, COjepxanmlee OKHCb 
a (2-4). KoncTpykua H3MepHTewb- 
OH AYeHKH B HalllHX ONbITaX B OCHOB- 
jom Oblia aHaJOrHuHa KOHCTpyKUHH, 
puMeHeHHOH B padote ('). Temmepa- 
ypa H3Mepsviacb C MOMOMIbIO TepMoria- 
bI XPOMCJIb — AJIIOMEJIb, COeAHHEHHOK 
1 moTeHyHometpom III]. J[pyrasa tep- 
folapa coeqHHasacb C UYBCTBHTeJIbHbIM 
bOTOIJIEKTpHYeCKHM TepMoOperyJIATOPOM, 
Bi risen NOMep2XKUBATb HYIKHYIO 
JemmepaTypy B Npefenax+ 0,5°. Ja 


rgMepeHHa 9/c Obil IpuMeHeH NoTenmHo- Pxe. 4. Heorcners tee HaTpHs Wt 


No 08 6 06 92. Ce. 
Amomnaa dona Hampua 


retp IWITB u sepkaibubii rasbBa- 
iometp M-21. IIpumMenapmulica Hamu | 
kamu MapKH 4. J. a. NogBepraca AONONMHHTebHOW OYNCTKe MyTemM TMepe- 
OHKH TO BakyyMoM. HaTpuii Juin OUHCTKH OT OKHCH BBOJMJICH Yepe3s Ka- 
[MJIAp B TOHKOCTeHHYy10 cTeK@HHyo amnyy. Ilocme 3anomHeHHaA HaTpHeM 
IMNYJIbI 3alavBasvcb. OnbiTb! NpOBOAHIMCbh B aTMocdepe THATeJIbHO O4HINeH- 
1oro aproHa. Oc usmepsviacb c TOUHOCTbIO ++ 0,2 MB. 

Vismepenusa mpopoquaucb pu TemnepaTypax 425 u 475°, BpitlouIHeHHble 
WIA OTJeMbHbIX COCTaBOB H3MepeHHA 9c B HHTepBaswe 425—575° NOKasaJH 
lmHeliHyI0 3aBHCHMOCTb 9/c OT TemMepaTypbl. M3 Nouwy4eHHbIX 3HaYeHHM 3c 
pObIMHbIM crmoco6om (°) BbINHCJIAIaCb AKTHBHOCTb HaTPpHA dj, Koa:pPpuLWeHT 


\KTHBHOCTH y,, @ Tak%Ke MapllHaJIbHbIe MOJIAPHbIC cBoOoqHad SHeprnA ag ie 
ig6nirounan cBo6oquaa sHepruan AF, 9HTpOMMA pacTBopeHHs AS, 4 TenmoTa 


tmewenua AH,. 
| Jlna pacuera WHTerpasbHbIX BeHYHH, HallpHMep TEIMVIOTbI CMeHICHHA, MPH- 
a ypaBHeHHa BHja ee 


| 


M ek 
AH yf 
AH =(1—N,) | qeapr M:- . 


6 
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Jina pprauncenud KOS@pHUMeHTa aKTHBHOCTH KafMHs “y2, YPaBHeHHe Tn66- 
ea — J\torema WHTerpHpoBasloch B BHAe 


Ni 


Iny, = \ 


0 


In y1 


Vig0TepMb! akKTHBHOCTH KOMIOHEHTOB (CM. PHC. 1) cOX%KHO 3aBHCAT OT COCTa- 
Ba: IIpH coep2kawHH HaTpHa B criaBe BpIlue 28 aT. % HaOMIOMaIOTCA MOOR 


kan 
2pad.2-aTOmM 


=<~—_ ,,, 


Pue. 2. [lapyHaibHad MosapHad SHTponHA 
pacTBopenua Hatpua. J — ASyn; 2—ASNa 


COCTOAHHA CHCTeMbI, re B OONacTH, GoraTOH HaTpHeM, HMeeTCA .TeHCHIMA K 
paccnoeHnio, a B OOsacTH, GoraTOoH KayqMHeM, HaOmojaeTca OOpas0BaHHe KOH- 


rpyeHTHO MNaBAWLUXCA HHTepMeTas- 
JIM¥eCKHUX  coeqHHeHuH NaCde u 
NaCd,. 

TakuM o6Opa30M, JA CHCTeMBI 
HaTpHH — KaMHH cipaBesHBO 06- 
mee NOMOReHHE, COrmacHO KOTOPOMy 
NOJIOMKUTEIbHbIC OTKJIOHCEHHA CBA3AHbI 
C TeHJeCHUH2H K OOpa3s0BaHHlo CTPyK- 
TYPHbIX py YHCTHIX KOMMOHEHTOB, 
a IpW4MHOH OTpPHMaTeMbHbIX OTKJIO- 
He€HHM ABJIAeCTCH HasIMave B paciaBe 
CTPpyYKTYpHbIX py MHTepMeTamH- 
weCKHX COeIHHeEHHH 

B paOotax (1,°) quia cucTembI HaT- 
pu — KaymMuit Beruunua RT Iny, B 
TEpBOM pHOMKeHHH OTOXeCTB- 
JACTCA NaplWabHOL MOAPHON Tens0- 
TOW CMewleHusa. B stom cay4ae map- 
WHalbHat MOJApHad SHTpoOnua HarT- 
PHA JOuDKHa BbIPaKaTLea YpaBHeHHem 


AS, = ASa, = — RinN,. 


CpaBHeHne KpHBbIX NaplwambHolt 
MOJIAPHOH SHTpOMMH HaTpuA, mocT- 
POCHHEIX NO STOMY ypaBHeHHio H pac- 
CUMTAHHbIX NO HallMM JaHHbIM (pHc.2), 


(14 — Ny)? 


“WAMEIOT MW H3OTEPMbI AKTHBHOCTH KayqiMua: 


' OOHAPyKUBAIOTCA OTPHIaTeJIbHbIC OT- 


‘OTPHMATeJIBHbIE OTKJIOHCHUA OT. 3aKOHa 


N. 
dN, —7—y, Oh 


TCJIbDHbIe OTKJOHCHHA OT 3aKOHa Paysa, 
KOTOpble 3aTeM HepexogAT B OTpHila- 
TeJIbHbIc. COOTBETCTBEHHO CJIOXKHbIM XO], 


IIpH cojepxKanuu Kaymua Bue 20 ar. % 


KJIOHeEHHA, a B OeqHOH KayMHeM OOJa- 
CTH — NowomKUTeIbHbIe.. Tak Kak H30- 
TepMbl AKTHBHOCTH KOMMOHCHTOB Tlepe- 
ceKaloT Mpsampie Paywia Ip pasJIM4HbIX 
cocTaBax, TO BOoOme B IeyIOM CHCTeMa 
HaTpHi — KaqMHM pH BCexX COCTaBaX, 
OTKJIOHACTCA OT H€aIbHOrO NOBeeHHA. 
C MOBbIWeHHeEM TeMIepaTypbl YMeHb- 
WaroTcA Kak TOJIOMKUTeJIbHbIC, Tak H 


-Payaa. 
@KTHBHOCTH COOTBeETCTBYeT HarpaMMe 


Ha6smofaempiit xO H30TepM 


No 08 Q6 
Amamnas Oona Harpur 


07 anes 


Puce. 3. 1 —Tapunanbuad MomApHad H36nITOU- 
Had cBo6oquad aHeprua HaTpus AFX,; 2—— 


TO *e aa Kagmua AF4,; 3—Tennota cMe- 
WWeHHA HaTpHA AHy,;4—T0 *e JIA KayMuA 


NOKasbiBaeT, YTO AO COCTaBa, COOTBETCTBYOINerO coequHeHHIO NaCde, AS, He 


CHJIbHO OTIMYAETCA OT COOTBETCTBYIOULHX 3HaveHH AS 
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uy, &@ 3aTEM 3HAYCHHA 


|} 


BIMaNbHOM MOMAPHOH SHTPOMMH pesKO yMeHbIAaIOTCA. OTO- oycuOBVIeEHO O6- 
PBanvem CoeyuHeHHi NaCdea u NaCd,, yro npuBoguT x 3HayHTenbHOl yno- 
OM€HHOCTH B PacnOJIOKeHHH YACTHIL B pactlaBe, T. €. K NOABJICHHIO CTpyK- 
MAbIX rpyllll HATepMerasMHGeCKHX 

WHeHHH. Takum o6pasom, pac- kan. 


pene KPHBOH NapuManbHol Mo- 0. 

WHOM SHTPONHH pacTBopeHua HaT- 

@ NoKasbiBaeT, 4TO cnaBbl KaqMUA 

NTPHEM HE MOryT ObITb OTHECEHbI K = - 50 

my TaK Ha3blBaeMbIX «peryuap- 

» pacTBopos H BemMunHy RT Iny, — 

bSA OTOKICCTBIATH C MaplMasb- — _sapp 

MOJISPHOH TenOTOH CMelIeHHA. 

| BHJHO TaKxKe HelocpesCTBeHHO 

acCMOTpeHHA KPHBbIX MaplHasb- 

< MOJIAPHBIX H3ObITOUHOH cBObO,- No 08 Q6 0 2 Cd 
SHEprHH HW TeMOThI CMelIeHHA fmnanas Doge Heros 

IpHA MU KayMuaA (cM. puc. 3). Puc. 4. Cuctema HaTpuit — kaymuit. 1 — u365nh 
;BeMUHbI TeMOT CMeWI€HHA B Tounat MonspHaa cBo6oqnaa aueprua AF*;) 
preme HaTpHH — KaqMHH 3HadH- 2—TennoTta cmemenua AH 

IbHO OObINe COOTBETCTBYIONLHX r 
WUHH HHTerpasbHOH H3ObITOUHONM CBOGOAHOH SHepruHn (cM. puc. 4). Maxcu; 
IbHOe 3HateHHe AH pasuo 1070 kan. npu:26 aT.% HaTpua B cnuaBe, 
Ry Hanmwuna AByxX coequHeHuii — NaCd2 u NaCd, maxkcumymM xpHBoit 
JIOTbI CMeIUCHHA He COOTBeTCTBYeT COCTaBy TOrO HJM Jpyroro coeqMHeHHs, 
aHUMAeCT NPOMeKYTOUHOE MOJIOMKeHHe. 


| JlenHurpaicKHi MOJHTeXHHYeCKHH HHCTHTYT Toerynusto 
um. M. HW. Kanuauna 5 VI 1956 


UHTHPOBAHHAA JIMTEPATYPA 


1K. Hauffe, Zs. Elektrochem., 46, 348 (1940). 2 E. Warburg, Ann.-d, Phys., 
1622 (1884). %O.Kubaschewski,O. Hugler, Zs. Elektrochem., 52, 170 (1948). 
.L. Vierk, Zs. Elektrochem., 54, 436 (1950), ®O.Ky6amescKkun,9.3BaHC, 
MOXHMUA B Metanayprun, JI, 1955. § F. Weibke, O. Kubaschewski, Ther- 
shemie der Legierungen, Berlin, 1943. 
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Jlornanur Axanemun Hayk CCCP 
1956. Tom 111, Ne 2 


PH3BHYECKAA XHMH} 


HW. JI. POAX 


KHHETHKA BbIJEJIEHHA H,0, MPH ATMOC®EPHOM KOPPO3HH 
METAJIJIOB B PAHHEM CTAQHH 


(ITpedcmaeaeno axademuxom A. H. Ppymckuroim 25 V 1956) 


1. Uccneqopanve KOppo3HH MeTaJJIOB paHHeli cTaqunu (?’) BcTrpevae 
TPYMHOCTH, KOTOpble BOSpacTaloT C NPHOIHKeHHEM K HadaJly OKHCJICHHA, OCO 
6eHHO Ip CpaBHUTebHO HH3KUX TeMMepaTypax B OOBIYHBIX YCMOBHAX BOSMyxa 
Tax, B. B. Cxopuennetu u C. E. Tykagnucknh (’) Ha OCHOBaHHH MpoBeeHHB 
MMH OMBITOB yKa3bIBaloT, YTO MHKPOBECbI YYBCTBHTEIbHOCTHIO NopayKa 3- 10% 
He IIPHMCHUMbI [JIA UCCMeqOBaHHa aTMOctbepHOK KOppo3sHH; axe npu 100% 
BJlaxKHOCTH H3MCHCHHA BeCa 3a CUeT KOPPO3HH 3a 7 CYTOK OKAa3aJIHCb COM3Me 
PHMBIMH CO CMeIeCHHEM HYJIeBOH TOUKH. 

B craTpsax (§ 1°) npHBefeHbl pe3yJIbTaTbI SKCIEPHMECHTAJIbHOrO HCCIeMOBa 
HHA, KOTOpPble CBHJETEIbCTBYIOT O TOM, 4TO *oTorpaduyeckH aKTHBHbIe YacT 
UbI *, BbIeAIOMIHeCA C NOBEPXHOCTH METAJJIOB Ip HX OKHCJICHHH Ha BOS Ayxe 
IipeAcTaBJAIoT COOOH MOVIeEKyJIbI NepeKucu BosOpoga. JlanbHenwiue ucceqoBa 
HHA, B KOTOPbIX MbI IPHMeCHAJIM NpAMbIe MAKPOXHMHYECKHE METOJbI ONpeeue 
HUA, NOATBEPAWIN STO 3aKJIOUCHHE Kak [JIA QIEKTPOOTPHLaTeIbHBIX, Tak HW dl 
QJIEKTPONOJOMKUTCbHBIX MeTaOB. BpiqeseHuvem HeO2 MOxKHO BOCHOMb3OBaTb 
CA IA HCCNeAOBaHHA Mpowecca aTMOc*epHOH KOPppO3HU MeTAaJIOB. 

Panee Opilo MOKa3aHO, YTO HarpeBaHHe CPOTOCIIOA Moce 9KCHO3HUMU OKHC 
JIAIOULMMCA Ha BO3Syxe MeTaOM MOO NapaMu HepeKucH Bofopona (cos 
OTHOCATCA M Apyrve coTrorpauyecKH aKTHBHbIe BeWeCTBa) pesKO MOBpIILUAae’ 
YYBCTBHTCbHOCTh (OTOMMaCTHHKH K JeHCTBHIO yKa3aHHbIx arenHTos (29,1%); 
STO OCOCTOATEMbCTBO NOZBONHIO paspa6oTaTb HOBbIe MeTObI HcceOBaHU 
aTMOctepHOH KOppo3sHH MeTasIOB. B Janno paOoTe mpHBoAATCA pesybTAaTH 
HCCJIEMOBaHHA ATMOC*epHOH KOPpO3HH MarHHsA B HHTepBavie 16 ceK. OT Hadar 
OKHCJIeHHA, a TakKxKe MArHHA, aJIOMHMHHaA WM WHHKa B HHTepBasie 7—8 MMH, 
OT Hadasla OKHCJIeHHA. 

2. J{A ucculeqoBaHuA BpeMeHHOM 3aBHCHMMOCTH BbiIereHun H,O, B MHTep: 
Base 16 cek. OT HaYaa OKHCJICHUA IpMMeHAaCb HEMpepbipHan 3a4HCTKa HC 
MbITyeMoro OOpasila, U3rOTOBJIeEHHOrO B BHJe KONbIUa; OCOpasell paBHomepHe 
Bpawaicn. Hay MCnbITyeMbIM MeTaJIJIOM Ha paccTOsHHH NopsyKa 0,1 mm nome 
malacb otonacTuHka. Tlocne 15-munyTHoH BpiepxKKH MpH HenpepBIBHON 
BpaweHuH HW gauHcTKe OOpa3sila oTomacTuHka NMepeHOcuiacb B Tepmoctal 
qin HarpeBanna. B pesyibTaTe NpOABJeHHA Ha HeraTHBe NONy4anoch uscOpa: 
2KeHHE KOJIbUa CO ClafaiomuM NovepHenvem. Tlomyuenubie nocne cboromerpy 
PpOBaHHA 3HaYeHHA ONTHYeECKOM MJIOTHOCTH MepeC4HTHIBaIMCh B OTHOCHTeJIbHOE 


uucO YacTH no dopmyyie | 
: D—D, 
et mee Mic ai 
No 


* nung (11), wurupya pa6ory (12), numer, uTo Mbl OObACHaAeM dotorpaduyeckoe elicTBHe 
METAJIJIOB YIbTPpapvONeTOBLIM H3yyeHHemM. Oto HeBepHo. Camo saruaBue (12) «Buiqenenne cporo- 
rpapuveck AKTHBHbIX YACTHIL MPH aTMOCHepHOl KOPpo3HH MeTaJNOB» TOBOPHUT 06 9TOM, a B TEK 
cTe CTaTbH ‘Cka3aHo: «Mbl CuHTaeM YMCCTHbIM NOAYepKHYTb, YTO HaGsIOfaembli abbexr o693al 
yacTHlaM, a He CBeTY». 
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gropan culeqyeT HS ypaBHeHHA NpPAMOMMHelHOrO yuacTKa xapakTepucTHue- 
HH KPHBOH, NW No — YCJa YaCTHL, MafatouHe Ha cboTocyioli H OTBeYarONLHe, 
TBCTCTBEHHO, 3HAYCHHAM ONTHYECKOH MnoTHOcTH D u Do; y — cbakTop KOH- 
ACTHOCTH. 
Pesysbratbi IpHBeyenbl Ha prc. 1. Ha ocu aGcuce ornomKenb 3naveHuaA 
eMCHH OT Havajla 3a4HCTKH OOpasiia MarHHaA B CeKYHJax, Ha OCH OpjHNar: 
HOCHTeJIbHbIe 3HAaYeHHA on “ 
SMMapHoro uHCNa YacTHL, BbI- 
MBIUHXCA 3a HCTEKWIHH po- 
%KYTOK BPeMeHH, KBalparThl 
AX 3HaueHHH n? u BeH4H- 
n'4, Kak BHAHO H3 pu. 1, 
€M€HHaA 3aBHCHMOCTD BbIJ[e- 
wHun HO, B_  UHTepBase 
ceK. OT Ha¥aa OKHCIeHHA 
BewaeT ypaBHeHHo 


nt — at +- 8. 


3. [a uccneqoBanug KHHe- 
KH B HHTepBasie 7—8 MUHH. 
> Havala OKHCJICHHA TIpHMe- 
H Wpyrou meroy. Uyes ero 
KJIIOUaeTCA B TOM, 4TOOBI NO- Puc. 1. Mg 
yUHTb OMHAKOBbIeC TOvVepHe- 

AA [JIA Pa3SHbIX CTaHH OKHCJICHHA MeTa@JIa, MIPHMCHAS MHOPOKpaTHy!0 BBI- 

PXKY, PasM4HyIO Ha PasHbIX CTAHAX OKHCJICHHA WH 3aBHCHILyIO OT HH- 

HCMBHOCTH ¥YacTH. M3noxXeHHbIe BbILe Pe3yJIbTaATbI OCHOBaHbI Ha yCTaHOB- 

HHOH B Hallie sa6opaTOpHH B3aHMO3aMeCTHMOCTH UHCJIa YaCTHIL H Bpeme- 
HH WX JleHCTBHA. 

6 IIpuH ycnospuu oOfMHaKo- 


BOrO: TOUePHEHHA MO?KEM 3a- 
MHCaTb: 
tethages, ee 
1 ce kis Ualegh WC 
=f: Ngitg:...-, 
rye ky, ke, Rg, ... — KpaT- 


HOCTH BbIJepxKKH JIA pas- 
HbIX CTajiuu OKHCJICHHA; 
Ny, 112, flg, ... — COOTBETCTBY- 
joul\we + 3HAYCHHA WHTeHCHB- 


4 7 = @mu#. 
Le ig aS t+ 6 i HOCTH —B HalllHX OlIbITaX 


St 3G 759 375 1263 1265 483 1626 


kpumnocinb YHCJIO YaCTHL, BbIeJIAIOULUX- 
ca B | MHH. 
Puc. 2. Mg Takum o6pa3oM, OTHOIIe- 


HHe YHCe, OOpaTHbIX KpaT- 
f(OCTH BBIJepKKH, JaeT OTHOMWeHHE 3HAYeHHH MHTeCHCHBHOCTH [JIA COOTBeT- 
TBYIOULUX CTA OKHCJICHHA. 

OnpiT BHINOHAeTCA CuleYIOULHM OOpasoM. SaunujaroT OOpasell UcrbITyeMoro 
[eTasJla C MOMOULbIO HaxKauHOrO KaMHA HM WOMelaloT TOTYAaC Ha COTOMMacTHH- 
‘y; 10 MpowecTBuu 1 MHH. OOpasell CHHMAIOT, 3a4HILaIOT H BHOBb NOMELLaloT 
lad TO Ke MecTO (pOTOMMACTHHKH Ha | MHH.; TAK NOCTyNalwT HECKOJIbKO pa3, JO 
ex Op, Moka nocse NpOABJeHHA MoOJyuaioT Ooee HIM MeHee 3HAadHTebHOe 
jouepHenne. Ilocne skcnosuuMu (oToMacTHHKy HarpeBaloT B TepMocTaTe pH 
00° Ha npoTsxKeHHH 10 MHH., 3aTeEM OXJIaxKaloT HM NPOABJIAIOT B TepMOCTAaTH- 
e€CKHX yCIOBHAX pH 20° B TeveHHe 2 MHH. B pesymbTaTe toTOMeTpHpoBaHHA 
ouy4aioT JaHHbIe ia NepBOM TOUKH KPHBOM KHHETHKH. 
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Uro6ni MouyITb. LaHHHIe IA BTOPO TOUKH KPHBOK, OOpasel, 3a4HILalr, 
H JIMUlb depes 1 MHH., T. €. BO BTOPy!0 MHHYTY OKHCJICHHA, MOMeHLaloT Ha (poTo- 
IIACTHHKY; 3f{eCb -Tak2%Ke NpHMeHACTCA MHOFOKpaTHas BbIepKKa, TIloHsTHO, 
UTO KPATHOCTb BbIJep2XKKH JIA MOYICHHA TakOrO 2%e MOYVepHeHHA _ TpeOyeres 
6Obillad, TAK KaK HHTCHCHBHOCTb BbIJeIeHHA YaCTU.BO BTOPylO MHHYTY OKHC- 
. ; yleHua OyjeT MeHDbIIe, YM EB 
6, neppyio, ANaJIOrHuHO MOCTyma- 
1OT H B MocmeLyroulue MHHYTbI— 
TpeTb1o, yeTBepTyio HT, QJ. 
, TlovepHenve, KoTOpoe (us 
KaxkKOW cTaqvH OKHCJICHHS 
OJ2KHO ObITb OHHAKOBBIM, 
CpaBHUBaslocb BH3yasibHO. I[o- 
ciemyroulee POTOMeTpHpOBaHue 
MOKa3bIBaeT, ECTb JIM HeOOXO- 
JIMUMOCTb B H3Me€HCHHH KpaTHO- 
CTH BbIJepxKKH. Jina Oonpuiel 
TOYHOCTH MOXKHO  BOCIIOJIb30- 
f Pe It 4 Jy nd 7 mun. BaTbCA  KOPPe€KTHPOBaHHbIME 


G9 AGI bn AOZ3 gIZGI? 10 Tah 0G 3HaYUeCHHAMH, KOTOpbIe NOyda- 
KpamHocine YOTCA H3 OMbITHbIX JaHHbIX Ty- 


Puce. 3. Al TEM COOTBETCTBYIOULMX BbIYHC- 

Akt « one meHui. Jieno B TOM, 4TO OMBII 
WaeT BOSMOXKHOCTh IPHMeCHATb TOJIbKO BBIJep2KKH, KpaTHbIe IPHHATOM BemMUH- 
He, B Hamem cayuae | Munyte. IlpuMenaTb ApoOHbIe 3HAaYeHHA MPHHATOM Be- 
JIMUMHBI HesIb3A, TAK KaK B Ipefeax, CkKaxkeM, 1 MHHYTbI HMeeTCA CBOA KHHETH- 
Ka H3MCHCHHA MHTCHCHBHOCTH, H MOTOMY YHCIO YaCTHI, BbIJeAIOMIUXCA 3¢ 
TlepBy!0 NOMOBUHY MMHYTbI WocJe . 
3a4HCTKH MeTasia, Coble 4MCIa 
WaCTHU, BbIJe/IAIOMLUXCA 3a BTO- 
py!o NOJIOBHHY MHHYTbI. _ 

KoppekTHpoBaHHe  OCHOBaHO 
Ha IIPHMeHeHHH TIpAMOJIMHeEMHO- 
ro yuacTka XapakTepHcTHyecKon 
KPHBOH JIA Hallero cay4aa. Sc- 
HO, YTO KOPPeKTHPOBaHHble 3Ha- 
yeHHaA OYAYT Bcerga ApoOubIMH. 

TlonyyeHHble S3HaYeHHA alor 
BO3MO}XKHOCTb BBIUHCJIUTh JaHHbIe 
JIA KPHBOH W3MeHeHHA CyMMap- 
HOrO KOJIMYeCTBA YaCTHIL B OTHO- 
CHTCJIbHbIX BeIMYHHAX 3a HCTEKUIMH MpOMexYyTOK BpeMeHH. 

4, OMbITbI TIPOBOAUHCb B MOMemleHHuM Ja6opaTOpHu UpH TemnepatType 19— 
20° UW OTHOCHTe/IbHOL BaxKHOCTH 71—73%. Bo Bcex OMbITax IPHMeHANHCb CoTO 
MlaCTHHKH W300PTO, KOHTpacTHble, CBETOUYBCTBHTebHOCTh mo TOCTy 32 
amMybcHa Ne 747. 

llonyyenupie pesynptate ja Mg, Al uv Zn mpeqctaBsenbi rpaduyeckn Hi 
puc. 2, 34 4. Ha ocu a6crucc OTNOX%KeHI: BPeMA OT HaYaJa 3auNCTKN OOpasi 
B MHHYTaX, KpaTHOCTb BbIfepKKH H JOrapHdMbl BPCMeHU OT Hatasa 3adHCTKI 
oOpasila; Ha OCH OPAMHaT: OTHOCHTeIbHbIe 3HAYeEHHA NM CyYMMapHOro 4HCMa Ya 
CTHI, BbIJeMBIIMXCA 3a MCTeKIUMM MpOMexYyTOK BpeMeHH, H KBaj[paTbl 9TH} 
sHavenuit n°’. Ha KaxKOM PpHCyHKe TPM KpMBbIe: @ — U3MeHeHHe CyMMap Hor‘ 
WHCa YaCTHI, BbIeIMBIUMXCA 3a HCTEKUIMM NpOMeXKYTOK BPeMeHH, YTO COOTBET 
CTBY€T 3aBHCHMOCTH KOppO3HaA — BpemsA; 6 — 3aBHCHMOCTb KBafpaTOB OTHO 
CHTCJIbHBIX CYMMApHbIX 83HAYCHMM YMCA YacTUL OT t; 6 — 3aBHCHMOCTb OTHOCH 
‘TEbHOrO 3HaveHHA CYMMAPHOTO YMCA YaCTHIL 3a COOTBETCTBYIONLHH IpoMexky 
TOK Bp€MeHH OT OrapHdbMa BpeMeHH B MUHyTAaXx. 

OnbiTHple JaHHble, HaHeCeHHbIe Ha prc. 2, 3 uv 4, NOKa3bIBaIOT, UTO H3MeHeHE 
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1 2 dT 4 a 6 7 MuH. 
463 1544 1806 2305 2355 2687 
ADQUTIHOCITIb 


Puce. 4. Zn 


(MapHOTO 4NCNa BbIeIsOMMxcaA Yactun H,O,, BbIPaKeHHOrg B OTHOCHTEesb- 
X 3HAYeHHAX, Jd WHTepBana 7—S8.MuH. OT Havayla OKUCHeHHA Marui, 
OMHHUA H WHHKAa OTBevaeT NapaOomnueckoi 3aBHCHMOCTH. 

5. Ha OcHOBaHHH NOMYYEHHEIX Pe3ybTATOB MOXAKHO MPUATH K 8akmIOUeHHIO, 
_ BpeMeHHas| 3aBMCHMOCTb BbijeleHva H,O, npH atTmociepHolt Kopposnu 
‘aIJIOB OTBeYaeT YPaBHEHHIO 


3 n* =at +6, _ 


/f — OTHOCHTeIbHOe YNCIO YacTHH H2O2, BbIeTHBIUIMXCH 3a HCTeKIUME mpo- 
KYTOK BpemeHH f; a u b — nlOcTOAHHbIe; X H3MEHACTCA C NepeXOOM OT HayaJib- 
X CTay\Mii K MOCMefyiOulWM B pacCMOTpeHHOM HaMH HWHTepBaJle BpeMeHH OT 
4 jo 2. Bonee no3quue cTaquu, B HHTepBasie OT CYTOK OT Havaya OKHCIeHHA, 
< yCTaHOBJICEHO B Hallie aOopaTOpHN Takxe PoTorpatbHyecKHM MeTOJOM, OT- 
[aioT WOrapHPMUYeECKOH 3aBHCHMOCTH. 


“Oneccxuit TexHomormueckHit HHCTHTYT Tlocrynusto 
um. HM. B. Cranuna 7 II 1956 


WHMTHPOBAHHAA JIMTEPATYPA 
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Jiexaagm Axagemun nayk CCCP 
1956. Tom 111, 2 ; 


PH3HYECKAH XHMHK 


B. JI. TAJIbPO3E u E. JI. PPAHKEBHY 


METO)| HOHHOFO YJJAPA HW OWEHKA CPOACTBA MOJIEKYJI 
K MIPOTOHY 


(I1pedcmaeaeno axademuxom B. H. KoxOpamvesoim 11 VI 1956) 


Ucnomp30BaHve MeTOJa SeEKTPOHHOPO yapa [a ONpesemeHuA NOTeHUMaIC 
MOHH3allWH HW SHepruld paspbIBa CBASH B MOJIEKYyJ1aX ABJIACTCA OMHHM 3 BarKHBl 
IIpHMeHeHHH MacC-CleKTpOMeTpHyeckOw TeXHHKH. M3 aHHbIX NO MOTeHWHaNa 
TOABJICHHA OCKOJIOUHbIX HOHOB B Macc-CiekKTpaxX HAaCbILeHHbIX COeAHHEHE 
MOXKHO, B UACTHOCTH, OMNPeCAeIHTb BECbMa CYIIECTBEHHY!0 BEIMYHHY — CpOJCTE 
K IIPOTOHY HeHaCbIINeHHbIX COe{HHEHHH, HalipHMep oneduHoB. MeToy aJ1eKTpoO} 
HOrO yapa He JaeT, OfHaKO, BO3MOXKHOCTH OMpefeMHTb CpOACTBO K MpOTOR 
HACbINLCHHbIX MOJIEKYJI, TAKUX, HAlIpMMep, KaK IIPeJeJIbHbIe YrIEBOLOPOIbI, BOI 
asluaTHueck He CIHPTbI, AMMMAK HT. I. Jd MHOrMX H3 TAKHX COCAMHEHHH BOOOL 
He CyllecTByeT CMOCO6OB OMpefesHTb 9Ty BesMUMHYy. Jia Tex Ke COe(HHEHH! 
JIA KOTOPbIX TaKHe CIOCOObI CYMIECTBYIOT, OHH OObIUHO ABJIAIOTCA BeCbMa KO 
BCHHbIMM HW MOpOH OCHOBaHbl Ha He BIOJIHE JOCTOBeEpHbIX MpeANoIOKeHHA. 

HosByt0 BO3MOXKHOCTb JIA OWCHKH, a B HEKOTOPbIX CJIyYaAX HW AIA MOBOJIBI 
TOUHOrO OlpeseseHHA CpOACTBa K IpOTOHY He TOJIbKO HeHACBIILCHHbIX, HO 
HACbILLCHHbIX COePAMHEHHH, JaeT METOA HOHHOLO yJlapa, HCMOb3 YOUN NpoLecc 
B HOHHOM HCTOUHHKe MACC-CIe€KTpOMeTpa, MPOHCXOAAMIHe IPH CTOJIKHOBeHHS 
HOHOB C MOJIeKyJIaMH. 

JlaBHO, H3BeCTHO, UTO IPH CTOJIKHOBCHHAX M€JICHHbIX BOJOpOcosepxalll 
HOHOB HM MOJIEKYJI MIpOHCXOAHT OOpasoBaHHe BTOPHYHbIX HOHOB. T]oBHyHMOM 
Me€pBbIM H3 TaKHX HOHOB Obl O6Hapy2KeH HOH Hg (1) pH HOHH3alLHH BO,Opos 


O6pasoBanve H; 6pim0 o6bacHeHo CMaiicom (2) nponeccom H; + He = H3+] 
B. H. Kougparpes wu JK. Onptentou u B. H. Kougpatses u B. II. Bacustb 
OOHapyKHJIH, ITO Ip HOHMSALMH B HCTOUHHKe CMecell a30Ta C BOJOPOOM 
OKHCH yrulepofa c BOOpoOxom OOpasyroTca B yuCIe Npowux Honb! NeH* wu coc 
BeTCTBeHHO, COH”. B. JI. Tamppose (°) u B. JI. Tanppose u A. K. Jlio6umosa | 
MCCI€ROBaNH OOpaso0BaHve BTOPHYHbIX HOHOB TIpH HOHM3aHH yraeBoqopos 
HW BOJbl, IpH4em OpiIO NOKasaHO, YTO Npouecchl STH HAYT 6e3 9HEPrHH aKTHBALH 
WIM, PpyOo roBops, Mp Kax%KOM coylapenuu*. STO BbITeKawIO M3 TOO, YTO TI] 
qaBseHun ~ 10°* MM pT. CM. B HOHM3alMOHHOM KaMepe H JIMHeLHbIX pasmep. 
ee NOpsAfKa HCMHOrHX MHJIJIMMETPOB TOJIbKO HECKOJIBKO M€PpBHUHbIX HOHOB 

TRICHY CTAIKMBAaIOTCA C MOJEKYJAMH JO BbIXOJla H3 KaMePbI HIM JO paspsijia | 
ee creuke. [Ip peasbHo uyBCTBHTebHOCTH OOHAPyXeHHA BTOPHYHIX HOH 
(~0,01%) sTo o3sHa4yaeT, UTO y2Ke IPH SHeEprHH akTHBawuH >2 KKan/MoNb 9 
MOHbI CTAHOBSTCA HEOOHAP Y2KMMbIMH (CM. IIpHMedaHHe Ha CTp.377.). BTOpbiM JOE 
OM B NOJb3y 90rO NpefcTaBeHHA OblI TOT (akT, YTO BTOPHYHOrO MpoLec 

+ + 

C,H, + C,H,=C,H;G,Hs, 3H OTe pMUUHOLrO Ha 0,9 9p, oOHap yxKu 
He ya0Cb, B TO BpeMA Kak aHaJOrM4Hble 9KZSOTEPMHUN BE Mporec 


* B sTHx onbitax ObI10, B YaCTHOCTH, O6HAPy2KeHO, TO CpodcTBoM K IpotoHy >114 xKkan/w 
o61alaeT MeTaH, MPH HOHH3ANHH KOTOPOrO B pesywIbTAaTe BTOPHYHOrO Mpouecca CH, -+ CH 
+ 
= CH, + CHs o6pas3yerca non MeTonua. O6pa30BaHHe HOHa MeTONHA bio 3aTeM NOATBEPX, 
HO IIPAMbIM paspelieHHeM MysIbTHMIeTAa 17 M. e. (5). 
376 


Jlywae MponusieHa HW H306yTHeHa erKO OGHapyxuHBanucD (3, 4). HeqaBHo 
(BEHCOH H I[[luccnep (°) u3MepHaM ceveHHA MpomeccoB Df 4+D,= Dt +D, 
"+H = ArH*+ +H u CD} +CD,= CD + CD, H Halll, YO OHH JjaxKe He- 
IbKO Mpe€BOCXOAAT TrasoKHHeTHYeCKHe. Bobilylo CKOpOCTb BCeX Ha3BaHHbIX 
MAECCOB, KOFJa OHH 9K3OTEPMHYHBI, MOAKHO KAYeCTBEHHO TOHATb Ha OCHOBe 
PeMeHHDIX NpecTraBseHnii 06 seMeHTapHOM akTe: NepBUYHbIe HOHbI, yYacTBy- 
HE B STHX MPOWeCCaX, ABJIAIOTCA HE TOJIbKO HOHAMH, HO 1 CBOOOAHbIMH payukKa- 
AM, T. €. HMCIOT OAHH HecnapenHbili sneKTpou. VaBectuo, yTo cBOGoqUBIe pa- 
<aJIbI PCAarHpyioT C MOJIe€KyaMH C HH3KHMH SHEPrHAMH aKTHBallHH. KomOou- 
IMA HECMapeHHOroO SJIeKTPOHa C HaMYHeM JJeKTpHYecKorO 38apsAya y HoHa 
ICMOBJIHBaeT, NOBHJMMOMY, OCOOeHHO OOUBbINIYIO peaKI[HOHHOCMOCOOHOCTD. 
M3 noloxkeHus O TOM, YTO BTOPHYHbIe Mpouecch! c Nepesayeli BoLOposa 06- 
JYKUMBI B MACC-CIEKTPOMeTpe, KOra OHH 9KSOTEPMHYHBI, H HeOOHapy2KUMBI, 
Wa OHH SHOTEPMHYHEI, BLITEKACT BOSMOXKHOCTH OLCHKH CpOMCTBa K IIpoTOHy*, 
Iycrp R,H u ReH — Bogopogcoyepxamue mMosexyapi: R, u Re — moopie 
Wkasbl,; M — Mouekysa, cpofcTBO k MpoTOHy KOTOpOH MbI XOTHM ompeye- 
Tb. 

Tpegnosoxu, 4TO Tiportecc 


A. R;H + M+ = R; + MHt. o6napyxupaetcs, 


Tipomecc 
B. RAH -+ Mt = R2-++ MH+t ue o6napyxxupaetca. 
Torga MO%KHO yTBepxjaTb, TO 
D (Ri — H) + 1(H) —1(M) << Py < D(Re— H) +1 (HK) —1 (M), (a) 
> D(R—H) — 9neprua quccomnayHH cps3H R—H; /(M) — noreumuas HoHH- 
{HH gacTuubr M; Py—cpoycTBo k MpoTouy yacTuup M. 
pyro cayyak: mponecc 
B. RH++M=R,+ MHt o6snapyxupaetca, 
mporecc 
T. ReaHo+-+ M=R.+ MH* ne o6napyxusBaetca. 
Torya 
DR — i) PI (iM) — (RH) =< Py << DR, — HM) + 7 (Fy) — 7 (Ral), (6) 

Takum o6pa3om, BenunHa Py» Oepetca B «BusKy». EcTecTBeHHO, 4TO, cTpe- 
Cb NOJyYHTb HavOoulee y3Ky!O «BHJIKY», MO%KHO KOMOHHHpPOBaTb TomapHo 
Obie H3 Npoueccop A, b, Bu I. Iloq6upaa nanOonee nogxogqnmue R,H u 
H, MoxHO, NOBHAMMOMY, B psaye CuyyaeB CemaTb SITY «BHIKy» JOCTaTOUHO 
KOH HW OMeCHHTb BemHUHHY Py C JOBObHO OOJbIIONH TOUHOCTHIO. 

Ja Toro 4ToOb! pa3siHuHTb Mpoueccnr A oT B u B oT!, HeoOxogumo uccueso- 
Tb, C HOTCHILHAJIOM HOHH3AlMH KaKOM H3 MOJIe€KYJI COBNAaeT NOTeEHWMas NOAB- 
HUA BTOPHYHOrO HOHA. 

ABTOpaMH IIpe(UIPHHATHI OMbITbI 10 IpHMeHeHHIO STOO MeTO,a. OnThI MpoBo- 
TCA Ha CilellMaJIbHO CKOHCTPYHPOBaHHOM MAaCC-CII€KTPOMeTpe, MO3BOJIAIONIEM 
PeleIATb NOTeHUMabI NOABJICHHA, a TaK2Ke HaUaJIbHY!IO KHHETHYeKYIO 9HEp- 
(O HOHOB. Monublii HCTOUHHK C «KBASHMOHOXPOMATH3aLIHel» QJIEKTPOHOB B OC- 
BHbIX YepTax cyemaH 10 Doxcy (*) c TOM pasHHeH, ITO BbIBOJ] HOHOB 43 HOHH- 
IMOHHOM KaMepbl MPOH3BOHTCH He «BbITAJIKMBaIOWLMM», a «BbITHTHBalOuLHM» 
€M H TOK 9JIEKTPOHOB MOJYIMpyeTca C 3aaHHOl YacTOTOH, Ha KOTOPOH H Be- 


* EcrecTBeHHO, YTO 9TO MOJIOXKCHHE MOXKHO KarK[IbIH PaS HECKOJIbKO YTOUHATh, MOb3yACb 
— E\RT 
oft 
yarKeHHem (4) y = T= ge 5 n, Te n — KOHIeHTpaluaA MOseKYyJ B OOIaCTH HOHH3AallHH, 
i 8 
ICTBYION[HX BO BTOPHYHOM Mpollecce; 11— KOHILCHTPallHA NepBHYHbIX HOHOB, YYACTBYIOULAX BO 
PHYHOM Mpollecce; 2— KOHLEHTPallHA BTOPHYHbIX HOHOB B OOACTH HOHM3ALLMH; 1] — OTHO- 
HHe TOKOB MepBHUHbIX H BTOPHYHbIX HOHOB; ze -IR’__ xoncraura cKopocTa BTOpu4HOrO Mpo- 
ca (E —aueprua akTuBaluu, z — MpesaKCNOHeHUMaNbHbIit MHOKHTeNIb); ky — KOHCTaHTAa 
OpocTH reTeporeHHoi rHOemH» BTOpHYHOrO HOHA, PaBHax C TOUHOCTbIO JO KoapPpHUHeHTAa, 
HOO H€MHOPHM eJHHHLAM, OTHOUMIeHHIO CpesHeH CKOPOCTH HOHa VU K paCCTOAHHIO JO CTCHKH 
IH3alHOHHOH Kameppl. Bepa aia z Bemuunny 10-1? cm?/cek, AIA VU — TeMOBOe 3HAeHHe, 
IYYHM I1paKTHUeCKH MaKCHMAJIbHO BO3MOxKHOe 3HayeHHeE LE. 
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ylercs ycvimenve uonHoro ToKa. VYonnbiit TOK NpHHHMaeTCA Ha BTOPHYHOSTE! 
POHHBIH YMHOXKUTEN, Ha BbIXOJA€ KOTOPOFO MOCeAOBATEMbHO CTOAT 9JEKTPOM 
PHYeCKHM yCHJIMTeb H PeSOHaHCHbIH YCHJINTeb MepeMeHHOrO TOKAa. Bowl 
UYBCTBHTEJIbHOCTb IpHOopa HeEOOXOAuMa MOTOMY, YTO NPHXOMMTCA H3MePATb 
JyIMpOBaHHY!O KOMHOHEHTY TOKa BTOPHUHbIX HOHOB, JlexKalllyio B Auatias¢ 
10748&—_107}° a. 
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Puc. 1. Hauaspupie yyacTkH KpHBbIx noHHsanuH NHg (a), HeS (6), CsHs (8), CoHe 
H,O (0) 4 KpHBBIX NosBIeHHA HOHOB H3,O+ gna cayuaep I—V. B cayyae II] yuactox » 
cooTBetTcTByeT nmpoueccy H,St+ + H,O0++H,0+--HS, yuacrox BC —- npoueccam H,St-+-H,0 
>H,0+ + HS; H,0 + H,0 = H30+-+ OH; HOt + H2S > H30* +- HS. B= cayuae | 
yuactok AB cootTsetcTByeT mponeccy C3sHy + H,0 + H;0* + C3H,, yaactrok BC mpom 
cam CgHt + HO + H30+ + C,H,; H,O+ + H,0 >H;0+ + OH; H,O+ + C3H, + HsO0¥ 
+ C3H,. Jlna cpaBHeHva pasJIM4HbIX KPHBbIX Hao OpAMHAaThI KpHBbIX Lua cayyaes I, IT 
IV ymnoxuTp Ha 0,04 u aaa cnyuaes II] uv V ua 0,06. Ulkana sHeprHi 9/IeKTpOHOB & 

JIHOpoBaHa NO CHeKTPOCKONHYeCKOMY 3HAYeHHIO MOTeHWHaJa HOHH3AlHH BOJbI 


Bbw H3y4eHbI Mpoleccbt OOpasoBanua HoHa H,O*: I— mpm Monusaill 
BOJbl, a TaK}Ke IPH HOHH3allHH CMecu Bob: Il — c ammuakom, II] — c cepos 
yopoyom, IV —c aueTumeHom u V —c nponanHom. Bo Bcex cary4¥ax OTHOCHTED 
HbIM BbIXOq H3,O* pacteT c qoOaBsIeHHeM Kax%KOrO H3 KOMMOHeHT. I[loTeHUM 
noaBsenua HO* copnayaet: Bcrydaax I, I] c norenyHanOoM MOHH3allMH BO) 
(12,62 98 (°), B canyyaax II] wIVcH,S (10,4898 (°) uw CgH, (11,21 9B (!%)). A 
JaJibHbI€e = y4aCTKH COOTBETCTBYIONLHX KPHBbIX TOABJICHHA MpHBeeHbI 
puc. 1. Sro o3HauaeT, TO uyT mpoLeccni: 


4. H,O+-+ H,O =H,O+-+ OH. 2. H,O+ + NHs = H,O+ + NHp. : 
3 H,O+ -- C.He = H3,0+ + CoH. 4, H,O -l- H,St* = H,O0+ + HS. 
e4 al 
5. H,O + C,Hy =H,0T + CH, 


Kpome Toro, CpaBHeHHe KPHBOli NOABIeHHA JIA Cury4an I u OTpeska KpHB 
NOABJICHHA JIA corydaes I] wu V, pacnomox*KeHHOrO BbILe MOTeHWMala HOHHS 
WMH BOfbI, MOKa3bIBaeT, YTO OPAMHATbI Ha STOM OTPE3KE BBIILe, YTO MOXKHO OObF 
HHTb CyMMOH Mpoueccop | nu 4, coorpercTBeHHo, | u 5. (Jiapmenue HzO 
onpitax I, II] 4 V npumMepHo oguHaKkoBo.) CneqoBaTesIbHo, B cmMecax H,O un Hes 
H2O u C3Hs, Hapagy c nepegaueit nporona (mpouecch 4, 5), ugeT mepema 
BoWopoya: Bi 

‘6. H3O+ 4-H,S = H3O0+++ HS.; .7. HyQt 4.CgH, = HgO* + CoH. 

Tlorenttuasbi HonHsalMN NH (10,07 9B ("")) wCeHe (11,40 98 (2°)) nexxatT HH) 

noTentMana Houvsanun H2O0. Ilockombxy non H3,O* B cayuaax II u IV o6f 


3yeTCH TOJIbKO, HadHHasd C NOTeHWHala HOHH3aNHH BOI, MOMKHO 3aK ION 
4TO HpOWecchl : 


+ LN 
8. HO 4+ NH} = H,O+ + NH,. 9. H,O+ C,H} = H,Ob+'C.H 
He HLyT. . 
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CueqyeT OTMeTHTH, YTO XOTH AO CHX Top OpINM ycTaHOBMeHBI TOLKO Cyaan 
pewaun aToma H % 


(NH oN HH, COTE H, = COHt +H, At+H, = AHt++H (7), 


OmofeHubili Hamu (bakT repegqaun mpotona (ipoueccsr 4, 5) caujerenbcrByer 
TOM, 4TO STH MpOUeCChl TakxKe HE TpeOyloT 3aMeTHOH SHEprHH akTuBaLuH. Mc- 
IbS yA HepaBeHcTBa (a) u (6) 4 3Hav¥eHus D(OH—H) = 116 xxaa/monp (!2, 19) 
) (NH,—H) = 102 kkan/monp (1%), D(C,H—H)*= 121 xxan/monp (4), 
(HS—H) = 95 xxan/mMonp (5), D(CsH,—H) = 94 xxan/Monp (°), I(H) = 
13,59 98 = 314 kxan/Momp (27), Momyyaem creyyiouLyio CepHio HepaBeHcTs, 
MOTBETCTBYIOWNNX Mpoweccam |1—9: 


7. Py.9 > 5,09 9B. 6. Pio > 5,09 3B. 3. Pio > 9,22 9B. 2. Pro > 9,39 9p. 
ile Py,0 > 6,00 3B. 0. Pro > 6,46 an. 4. Py,0 > 7,23 aB. 9. Pio < 144 38; 
8. Pu.0 < 7,94 9B. 


HanOouiee y3kylo BHJIKYy JaeT HCMOuIb30BaHHe HepaBeHcTs 4 u 9 
7,23 3B< Pu.0 < 7,44 98 nam 166 KKan/Momb << P.0 <(173 Kkan/Momb. 


Tlosmyuennpit pesyibTaT 3aMeTHO HwKe BeHUHHBI 188,6 KKan/Monb, Nosy- 
AeMOM H3 3HAaveHHA Pyy3= 211,3 Kkan/Moub B MpeAnOOKeHHH PaBeHCTBa 9HEp- 
MW H3OMOpQHbIX KpHcTam0B NH,ClO, u HsOCIO, (78). Caegyer ormeruts, of- 
KO, YTO NOyYeHHad HaMH BepXHaAA TpaHuya Py,o ONMpaeTca Ha 3HaveHHe 
(C,H —H) = 121 kkan, koTopoe NpHHATO CUTaTb BepXHHM TIpefesioM JA STOH 
emuunupl (*°). [I]puuatue MeHpmux 3HaveHuii D(C,H—H) mower mpuBectu 
OJIbKO K CHH2KCHHIO BePpXHei PpaHHlibl 3HayeHHA Py,o. TOUHOCTH onpeyeneHHA 
WKHEH rpaHHb! Py,o MOKa HEBEINKa, MOCKOJIbKYy Jin BenHunHE! D(HS—H) 
JIMTepaType HMeeTCH BeCbMa pasHYaronlHecn 3HaveHHA (7°), H3 KOTOPbIX MBI 
piOpaiH HavOonee BepoxTHOe. 

Ilo mepe yTouHenua 3HayeHniit D(HS—H) u D(C,H—H) Oyger yrounatsca 
emHuunHa Py,0, IpH4eM «BuJIKa», OOpasyeman Mponeccamu 4 u 7, ocTaHeTca, 
CTECTBCHHO, B cuyie*. B STOM OMHO H3 JOCTOHHCTB Mpefiaraemoro HaMH MeTOja 
(OHHOrO yfapa. Jia BHIACHeHHA OObeEMa CBeeHHH, KOTOPbIH MOXKET ObITD MOy- 
€H 9THM METOJOM, MoTpeOyioTcA JasbHeHWHe UccesOBaHuA. OWHAaKO yxxKe ceHuac 
ICHO, UTO BO MHOPHX CIy4aAX STOT METOJ aeT BOSMOXKHOCTH MOJYIHTb Jonos- 
[MTeJIbHbIe, A TOPO pewaroulwe TePMOXHMHYECKHE HepaBeHCTBA VIA onpepeve- 
[MA He TOMbKO CpOJCTBa K MIPOTOHY, HO H JIA NpOBepKH pHa APyrux sHepreru- 
ieCKHX XaPpaKTePHCTHK MOJICKYJI H HOHOB. 

ABTOpbI BbIpaKaioT OnarofapHocTb aka. B. H. Kounypatbepy 3a IeHHbIe 


opetp! u JI. JI. JlexaOpyny 3a MOMOMIb Np paspaOoTKe SJIEKTPOHHDIX Y3JIOB. 
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* EnuHcTBeHHoe MpemmosoxKeHHe, KOTOPOe MOET MOCTABHTb IeHHOCTb 9TOM KBHJIKH> TO], 
OMHeHHe, STO MpemnomoxKenHe O-TOM, YTO pouecc H,O + CoH; + Hs0+-+ CH, 8 orimune or 
Pyrux mpotleccos, useT c 9Heprueli akTHBaHH. OpHako B CBeTe JaHHbIX, IIPHBe/eHHbIX B Ha- 
TOAILCM COOOLICHHH, 3TO HYXHO C4YHTaTb MaOBepOsATHEIM. | 
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‘Jlonszagn Axkagemun nayx CCCP 
en. 1956. Tom 111, N&2 


PHSHYECKAA XHMHA 
A. A. TPATIESHHKOB x T. [. WIAJIONAJIKMHA 


YNPYFAA JEPOPMAUHA HW EE PEJIAKCAWHA BTEJIE HA®TEHATA 
AJIFOMH HHA 


(ITpedcmaeaexo axademuxom IT. A. Pe6undepom 14 VI 1956) 


Bpicokad 3/aCTHYHOCTh resiel HacdbTeHaTa aJIOMHHHA (aJIIOMHHHeBbIX MBI 
HaTeHOBbIX KHCJIOT) B OpraHHYeCKHX MKHKOCTAX Oblia NOKasana B pase paoo 
(4) Ha ocHOBe IIPHMe€HEHHA Pa3JIMUHbIX MCTOJOB: MaATHHKOBOrO, H3MepeHH 
HallpsoKeHHA CABHTa B Tpowecce WeOpMHpoBaHHs resA C MOCTOAHHOH CKO 
pOcTbio é H BLIYHCJICHHA TOIHOK paspbIBHOH Je@opMaluH CABUTAa ¢, IO MAKCHMYM 
Hanpsaxkenua P,. 

IIpeqcTaBa0Cb HHTepeCHbIM IIpAMOe M3MepeHve BeJIHYMH ynpyrux Je 
opMalln, ROCTHTaloulHX B IIACTHUHBIX resIAX MHOPHX THICAY MpoweHToB. Toy 
TBEPKeCHHE PeaJIbHOCTH TaKHX ePopMaluH HeOOXOAMMO [iA pasBUTHA pes 
CTaBJICHHH O CTpyKTYype BbICOKOS/IaCTHYHBIX ree, OOpasyeMou AJIMHHbIMM PHuG 
KHMM HHMTeEBHAHbIMH YaCTHWaMH, AJIMHa KOTOPbIX H CHOCOOHOCTh K BbITATHBaHHG, 
olpesesa1oT BeMuHHy yllpyroHw jedopmMayun. a 

Jina u3smMepeHua yupyrux qepopMalui B aHHOK padore Onis MpHMeHeH MeTOR 
«IeIKOBHHKM»*, NpH NOMOMLM KOTOpOrO OblIH NOsyYeHb!I 3AaKOHOMePHOCTH H3Me+ 
HeHHA yYUpyrou JePopMalH B 3aBHCHMOCTH OT 3aaHHOH AecopMallyH pH pass 
JIMUHDIX CKOPOCTAX JepopMallHH, a TakxKe H3y4eHa pelakKcalua yupyrou Ae@op- 
Manu. Meroy «ueKOBHHKH» COCTOHT B TOM, UTO BHYTPCHHHM WHIMHAp B UpHe 
Oope, OCHOBaHHOM Ha NPHHWHNe KOaKCHaJIbHbIX UHJIMHAPOB, NOABeUIMBaeTCA Ha 
IpakTHYeCKH HeyIpyrok MpOBOTOKe HI Ha WIeJIKOBOM HHTKe H B TeYeHHe MOBO4 
poTa BHeLIHerO WMJIMHApa C MOCTOAHHOM CKOpOCTbIO Ha 3aqaHHbI yrom 9 3a% 
Wep2KMBaeTca (CMeMHAaJbHbIM PbIYaKKOM) B HYJIEBOM TOJIO*KeHHH. B MOMEHT OCTA 


ICHHA BHelUHero WHIMHApa. I[potipzennpi uM oO ocTaHoBKH yrom 0,.<6 jaet 
HeMOCpeCTBCHHO BeJIMUMHY YUpyroH yepopMalun (MHHUMaJIbHY1, BCvlesCTBHE 
ycneBalolle MpoTeub 3a BPeMA ABWXKCHHA BHYTPCHHEFO WHIMHApa pesakcalluy) 
SalaBan pasHble yrsibl MOBOPOTa BHEMIHerO WHIM Apa 8, MbI NOy4aeM, COOTBE 
CTBCHHO, Pda3/IHYHbI€e BeMMYMHbI yupyrok oT_ayH — MoBopoTa BHYTpeHHerd 
WuuHypa 8. Ilo 3Hayenuam 6 u 6, MOryT ObITb BHIGHCJICHLI OTHOCHTeIbHbIe es 
(bopMallHH cyBHra B MpoweHTax mo dopmyvie** 


20R} 
e=> ———- 
2 2 
RyRy 
Ha puc. 1 nokasanb KpuBble ee = f (2) Aun 2%-ro rena Hacrenata ado: 
MMHHA (3aBONCKaA ONbITHad NapTus Ne 24, npvroropmeHHaa mo peuentypé 
co 100% cBo6oqHoh mesoun (5)) B HeMOApPHOM MeJ{MULMHCKOM Ba3e/IMHOBOM 
Mace (BpeMa cCTapeHua rena 53 JHA) IX AByX TpagqueHToB cKopocTy 
s = 17,1 cek? u ¢=57,3 cex!. STH KpuBble MpoxosarT yepe3 MaKCHMYN 


100. 


| 
i 
| 
| 
| 
| 
1 
| 
| 


_ * B nonyKommuectBeHHom ombiTe pavee MpHMeHeH A. A. TpanesuuKospim # B. A. DezoTo} 
BOK Baa NOATBeEpKAeHHA OOJIbLIOK ypyron nepopMauHn B 4%-M rene HadTenaTa aIOMHHES| 
Pa3mepbl WHIHHAPOB B JaHHol padote: Ry= 1,42 cm, Re= 1,502 cm. 
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™M ¢ = &, = 6000% *. IIpoxoxyenne e, uepe3 MaKCHMyM CuJlejlyeT OTHeCTH 
PaspylieHHlo (pa3spbIBy) KaKHX-TO 9ueMeHTOB crpyKTypel. 3 KPHBbIX 


i. | CHEAVCE, 4TO B lipeyjewax IIPHMCHEHHBIX © BeJIMUHHA &, OcCTaeTCA 
‘MHAKOBOH, TOra KaK BeJIMUHHa ¢, KaK B MaKCHMyMe, TaK H Ha [pots Ke- 


[M# BC€H KPHBOH &- = / (2) 3aMeTHO pacTeT mpu NoBplueHHu ¢. Tlocuequee 


t 4 1 
20000 2500040000 80000 % 


3000 = (0000 = #5000 
cy € 


m - 


Pue. 1. Kpupne ¢, = f (€): a@—e=17,1 tex: 6 —e= 


== Oi,o CCK 


3aHO C OoOvIee CHJIBHBIM pacTsXKeHHeM YaCTHIL IPH YBeJIMYeHHH HalpsxKe- 
if CJIBHra, a Takxxe co cwa6ee mpoTekatouleli penakcauueH B oOmacTH 


Em IPH Oowee BbICOKO!N «. 
Oyjuako He HCKNOUeHA BO3MOXKHOCTb TOPO, YTO pH elle SOoubIIeM BO3- 


CTaHHW © YyipyraA oTyaya B YCJIOBHAX CTallWOHapHOrTO IlOTOKAa BCJI@CTBHe 
% 


(MIUKOM CHJIbHOTO pa3pyiile- 


1A CTPYKTYPbl MOxeT mpoli- 3500 

1 uepe3 MaKCHMyM. 

_ HayvasibHaa yacTb KpuBBIXx 7000 

=f (¢) mMHelHa HU 3Ha4ueHHA 

| PaBHbl 3HaYCHHAM 6, T. e. 2000 

‘A 6 SaflaHHad §=6ecbopMauua = @ 

mjaeTtcaA B Bue yupyron. 2000 

TCTaBaHHe ¢- OT © B HHTep- 

—wle © < €m MOKET ObITb CBA- 1500 

HO KaK C pesakcauneli, TaK os & 6 @ 2 oa tO man 
C UYaCTHYHbIM pa3pyllieHHeM t% 


oY PEt. C MoppmuenHemM Puc. 2. KpuBaat sBoccTanosjesua ynpyro# oTqay 
4HeHHbIM yyacroK Obi Obl c= f (tq) (e= 171 cox) 
me Ooee JJIMHHbIM. c p 
Oco6pbli uHTepec mpeycras- 
{I0T OMBbITHI HO BOCCTaHOBJeHMIO yupyrow oTyauH. Ecau mocae yepopma- 
iM CHCTeMBI tO © S>e, (24000%) ocTaHOBHTb BHeMHHH WHIHHIp HU 
aay 2«e (uepes 5—10 cek) 3afaTb B TOM Ke HalpaBJieHuH HOBYIO 
<POPMallHIO ¢ = Sp, TO Yyipyrad oOTfava ©, OyJeT COCTAaBATb BCero JIMIIb 
370% BMecto 3300%, T. e. CTOMbKO XKe, CKOJbKO NOyyaoch Mocie Wepop- 
AHH JO © S>em,. Ecau xe. ToBTOpHoe JepopMupoBaHHe JO & = &m IIPOBO- 
iTb Uepe3 HEKOTOPOe BPeMA OTAbIXa CHCTEMbI, TO &e OyfeT BO3pacTaTb C 
spacTaHMeM BpeMeHM OTAbIXa TO KPHBOH ee =] (tp) PHC. 2 Jo e,.=3300%, 
OTBETCTBYIOMeli MAaKCHMyMy KpUHBO ¢. =f (ec) (puc. 1, ¢ a itgcex +). ITO 
\KASbIBACT HaIMYHe PaspyUIeCHUA CTPYKTYPb!l Ha HMCXOAMIULeH YaCTH KPHBOH. 
MoxHo 6pii0 GbI NpeMOJIO%UTb, YTO YMeHbINeHHe YIPyroH OTAayH OT 3300 
)1670% pH mepexoge OT ¢=em NO ¢ > em ABJACTCA B KAKOU-TO CTENeHH 


* Suauenve €,, MIpHONH3HTeIbHO CoBMaqaeT CO 3HayeHHeM €&f Ha Kpupot P = f(e)z, 
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pesylbTaTOM pejakcaunu. B sToM csyyae OMMCaHHOe BBIINe MOBTOPHOe He 
(bOPMHPOBaHHe. CHCTEMLI JONKHO ObIIO Obl BbIABHTb oTpenakenr aa 
uacTb yupyroH JeopMauuu, T. e. YBeMYMTb ypyrylo OTAady BO ee=oIVVH, 


2b 40 60 120 180 20 s0cek O PAL) 40 60 60 20 180 #0 ce 
Te 


Puc. 3. A— kpuBbie pesakcaluu ee = f (t)Mocne RepopmupoBannA rea, 5 —TO xe B KOOF 
quutatax lge,—7. 3aqanuble ©, JlexKaT B Mpewenax: npu e=17,1 cex-? a —2600—29009 
(e <,,); 6 —5800--6200% (e = «,,); @ — 23400% (€ >e,,); mpu «= 97,3 cex a—26005 

2900% (e<e,,); 6 —5500—6200% (¢ =~ ¢,,); @— 23400% © >e,,) 


B jelcTBuTesbHOCTH STOrO He HaGwlofaeTcA. STO NoKa3bIBaeT, YTO YMeHb 
IWeHHEe & BOJIb KPHBOM &. =f (¢) 3a MaKCHMYyMOM (pH ¢ >€,) He CBA3aHO} 
C pejakcauueH. Kpome Toro, 3 aHaJIH3a MOfeseH MfeaIbHBIX TeJI C/eLyeTy) 
4uTO Mpollecc pewakcallHH BOOOMLe He AOWKEH JaBaTb MaKCHMyMa Ha KPHBO! 
&.=/(e), a Take H Ha KpHBoh P=f(s). IIpu yebopmupoBpanHu B YCsO- 
BHAX € = const He =0 u P=O0 upH t=0 B pe3yubTaTe pesmakcaluH (6e% 

Ta6Oauna 1 


3HaueHna cKopoctelt penaxcauwu V,,. (cek—)* yaa pasHbIx BeIHUHH 
yUpyrux fepopmauni ¢, B Tpex OOmacTAX 3anaHHOH edopmaunnH & 


IIpH MByX CKOpocTax Wehopmayuu € 


& % 
2600—2900 | 5800—6000 | 23 400 
2 41% ———— : —— 
&, ceK~? 
17,4. <P ebT 8 | 17,1 | 57,3 | 17,4 57,3 

2850 — — 0,29 Oniics — — 

2080 0,14 OF23 O24 — — — 

4300 0,045 0,065 0,064 OFa2 OFS 0,39 
650 0,020 0,027 0,032 0,088 0,079 O22 ' 
406 0,010 0,021 0,019 0,046 0,036 0,080 | 
244 0,0066 0,014 0,013 0,028 0,023 0,066 
162,5 0, 0056 0,013 0,012 0,017 0,020 0,067 

97,5 — 0,0083 -- 0,019 0,014 ao i 
65 as 0,0080 = ae 0,011 nt | 
32,0 a — — — 0,013 oh 


* Suauenna V,,, onpewenenbl rpapwueckH mo KpHBBM puc. 3, A. 


Ala MakcBenosckoro Tena O6paTHad BeMYMHA cKOpocTH pesaKcauuA 
paBHa BpeMeHH pesaKkcaluH, 
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pyweHua) yKasaHHble (yHKIHH JOJNKHbI JOCTHTaTb TOMbKO HeKOTOporO 
STOAHHOrO 3HaueHHsA (4). é 

|} J{1a OWeHKH yNpyruX CBOLCTB CHCTeMbI H paccMOTpeHHA 3aBHCHMOCTH 
IMYHHbI €2 OT ¢ OONbIIOe SHAYeHHE MMeeT UCCesOBaHNe pewaKkcalluH Jle- 
|pMallH, T. e€. Nepexogqa yupyroH edopmauuu B ocraTouHy1o, B ualiem 
yuae OlleHKa pewlaKCallMH MO*KeT ObITh NoOyyeHa MO H3MepeHHiO ée TIP 
3HbIX BPeCMeHAaX 3aJlepKKH BHYTPeHHerO WHVIMHApa JO Havasia ero Bu2x«Ke- 
a. [IpeqcTaBJaloT MHTepec TpH OCHOBHbIe O6acMH: 1) e<em; 2) exem, 
¢>> em. Ha puc. 3, A moKa3aHbI KpHBble ¢,—t JIA Pa3HbIX ¢, COOTBET- 
sYIOIWMX YKa3aHHbIM HHTepBalaM, MosyYeHHbIe NMocse epopMupoBanns 


im” upH ¢=17,1 cek!? uw ¢= 57,3 cex!. OrmeruM, uTO MIpH BCeXx 3a- 


AHbBIX €& CKOPOCTbB CHHKCHHA €&, T. €. CKOPOCTb pewJaKkcalluHy Vero = 
4 de 


e ° 
dc == ie le 3aMeTHO BBIile TIpu qedopMaluu CHCTeMbI C 6oOVIbIUeH 
e e 


ypocTbio. ITO cBaA3aHO C TeM, YTO NocwIe AePOpMallNH CHCTeMbI C 6OVJIb- 
W ¢ WO 3aaHHol © OcTaeTCA MeHbIMee KOJIHYeCTBO CPaBHHTeJIbHO 2KECTKHX, 
WWIeHHee peJaKCHPYyIOWHX CBxA3eH. Ecu ckopocTb pesiaKcalWH OTHeCTH K 


AHAKOBbIM é, (IPH MaHHOH ¢), HallpHMep, K e.< 2000%, To H3 cpaBHe- 
fA XOjla KPHBbIX Ha puc. 3, A HIM JaHHbIx Ta6. | MOmwKHO BHeTb, YTO HaH- 
bla CKOPOCTb peslaKcallHH HMeeT MeCTO B CuTy¥ae HavOoublueH H3 3ajjaH- 
Xe. OTO NOATBep2xXaeT TO, UTO pH Nepexoye OT em K & >>> em HMECT MECTO 
3pylleHHe CTpyKTypbl. 

M306paxenne KpHBbIX ¢,=f(t) B KOopyNHaTax Ige,.—vt (puc. 3, B) 
a3bIBaeT, UYTO KOHe€UHAA UWaCTb 9THX KPHBbIX JIMHelHHa. CmefOBaTeJIbHO, 
OacTH MaJIbIX ¢e PpesaKCalHA MOMKeET MOUMHATbCA 9YKCNOHEHWMAJIbHOMy” 
sOHY. 

Tloerynuso 

24 V 1956 
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Jloknanm Akayemun nayk CCCP 
i. 1956. Tom 111, Ne2 


@H3HYECKAA XHMH#} 


r. A. ATOJMH, O. B. YBAPOB wu uaen-Koppecnonyent AH CCCP H. M. )KABOPOHKOB 


KOIP®OULMEHTHI PASAEJIEHHA WH3OTONOB YFJIEPOXA MPH © 
PABHOBECHHM )KHJKOCTb — NAP JIS ITMJIEHA, ITAHA HW METAH/ 


[Jupokoe mpuMeHeHHe B pasMHUHIX OTPacAX HAaYKU HW TEXHUKH CTaOMJIbABM 
H3O0TONOB B Ka4eCTBe MeYeCHbIX ATOMOB TpeOyeT NOYPpOOHOrO H3yYeHHA CBOHC 
COeAMHEHHH, OTIMUAIOULUXCA CBOHM H30TOMHbIM COCTaBOM. OHOM 43 BaxKHeMUIE 
(pH3HKO-XHMHUCCKHX KOHCTAHT ABJIAeTCA KOS*PHUMEHT paseseHHaA CMeCel BE 
WECTB pa3sIM4HOTO HM38OTOMHOFO CocTaBa IPM paBHOBeCHH KOHJCHCHpOBaHHas 
cpa3a —Map. Benuunua storo KosPHUveHTa paBHa OTHOWICHHIO WaBJIeHHH Ha 
CbINICHHOrO Napa HHAMBYAYaJIbHbIX BelleCTB.OHa NOKa3bIBaeT MAKCHMAJIbHO BOS 
MOMKHOE PasesIeHHe H3OTOMHbIX COeMHEHHH B Mpowecce peKTHPUKALHU, KOTOPO 
MOXKeT ObITb JOCTHTHYTO Ha OMHOH pa3yemuTembHOK cTyneHu. M3yuenne Koad 
(PHUMEHTOB pasyeseHHA HMeeT H Ooslee OOmlee 3HAYeHHe, TaK KaK JlaeT BOSMOK* 
HOCTb rviyOxKe NOSHATb (PUSHKO-XHMHYECKOE NOBeCHHE MOVJIEKYJ1, OTIMYAOM Axe! 
lO H30TONHOMYy cocTaBy. 

OjHYM 43 HaH6omee TOUHBIX MCTOJOB ONpeeseHHa KOSPPULNeHTAa pasese 
HHA ABJIACTCA peeeBCKaN JeCTHIIAWHA. Cyl{HOCTb 3TOFO MeTOa COCTOHT B TOM 
4YTO IPH PaBHOBeCHOM HCHapeHHH ONpeseseHHOrO KOJIMYECTBA XKUAKOCTH OCTE 
TOK OOoralllaeTCaA MeHee JIETYYHM KOMMOHEHTOM. BemwunHa Kosddvilwenta pas 
WeJIeHHA CBA3aHa C H3MeHEHHeEM HadaJIbHOrO OObeMA BeULeCTBAa TO OTHOMICHUK 
K KOHE4HOMy OOBeMy HM MOJy¥aembIM OCOOrallleHHeM HSBeCTHBIM ypaBHeHHel 
Penes (4), 

TnaBHOH YacTbIo yCTaHOBKH JIA ONpeeeHua KosdpdulueHTa pasjeneHHA 
METOJIOM pesIeeBCKON JeCTHINIALHH ABJIACTCH alMapaT Jd paBHOBeCHOoro uCcna: 
penuaA. YctTpolictBo ero aHasOrHyHO YycTpOfcTBy amnmapaTa, mpHmeHeuHors 
AA MoqoOunix uenet [. 1. esata uA. J. Sopuypm(?). B wamem cryyae anna 
paT COCTOAJ M3 AByX COCy\uKOB OObemoM B 10 u | cm®. IlepememmmBanue «UR 
KOCTH B COCyJ{aX OCYICCTBJIANIOCb MCLUaIKAMH NOX eHCTBHEM NepeMeHHOrO Mar 
HUTHOFO Towa. Cucrema [ByX COCYAMKOB MO3BO/IAIa H3MeHAT OObEM UcCIELye: 
MOrO BeILECTBa B HECKOJIbKO ThiICAY pas. AnMapaT Obl OKpy2xxKeH BakKyyMHOk 
pyOalikoH Ais yMeHbUIeHHA TeMOMepesadn 43 OKpy>xXKaromeH cpeybl u nosep 
*%KaHHs NOCTOAHHBIX YCOBHH UcNapenua. Temnepatypa cHapy2xxH BakyyMHOk 
pyOauiku NosAepxKuBaacb KpHOcTaTOM H Opiia Ha 30—40° Bpnue TemnepaTyps 
MCHapeHHs BeMLeCcTBA. 

Vccuieqyemoe BenjecTBo HcMapsmoch u3 OompuIoro cocyya AO ocraTouHore 
oObeMa, HeEMHOrO Meubiero | cm. 3aTemM STOT OCTaTOK IlepeBOUJICA B MaJIeCHb 
KHH COCy, OTKYJa HW UCMapsAIcA JO NOMHOrO ucuesHOBeHUA 2%KuHAKOCTH. TlocroAH 
Hoe JlaBJIeHHe pH UcNapeHHH NMOAAepxKUBaIOCb HeECKOJIbKO BH]OM3MeCHeHHBI 
ManoctaToM Tumbmouta. Ilap, coorseterBytoujui MO cocraBy HW KONHUeCTBY 
nocueqHeH MOPWHH XHAKOCTH, H3 MaJICHbKOrO Cocya MepeBosHsCA B aMMyd} 
AJA M3OTOMHOPO anasiu3a,OObem MocseqHe NOPUNM UcHapeHHO »xXuAKOCTH OMpe 
ACTAICA TO NaBJeHHIO NOMYYEHHOFO H3 Hee Mapa B 3apaHee UporpasyupoBaHHor 
amilysie. Bpwio ycraHoBJeHO, YTO KOHeUHAA NOPMUA 2%KHAKOCTH, YROBIeETBOP AIO: 
Ulad YCNOBHIO PaBHOBeCHOrO HCMapeHus, cooTBeTcTByeT | cm? napa up at 
MocepHoM JlaBuienun. Bpema ucnapesua 15 cm’ xKu_AKOCTH He OuKHO OBE 
384 ie , 
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Ibe, 4 yac., MpH4eM HCMapenHve W3 MaJIeHbKOrO cocysa OJ2KHO HATH OKONO 
aca. Uctlapenue He JlouoKHO TepexOquTb B KUMeHHe. C TesbIO TpOBepKH 9¢p- 
<THBHOCTH Ne€peMelHMBaHHA OblJIH NpOBeeHbI ONbITHI pH 360—480 Kone6a- 
AX MCIUaJIKH B MHHYTY, KOTOpbIe IIPHBeIM K OMHAKOBbIM pesybTaTam. Am- 
aTya KoeOaHHi MelaNKH Obia BIOOpHa TaKoli, Up KOTOpO!i He Ha6moja- 
‘bh OOpasopaHHa Oppisr. 

IIpu onpeyenenun Koadiunventa pasqenenus mMeyOAOM peseescKoli jecrTus- 
MH HCCJIEAYeMOe BELLECTBO JOJDKHO ObITb TULATeJIbHO OUHUIEHO, OCOOeHHO OT 
dee eTYYHX MpHMeceii. OmnOKa 3a CueT MeHee eTyUMX NpuMeceli B KOHeHOM 
€M€ XKHAKOCTH NONydaeTCA KaK B pe3yJIbTaTe HCKaKeHHA HCTHHHOM BewIH- 
dbl OObEMA, OTBeUAIOMerO KOJMUECTBY HCCeAYeMOrO BeMleCTBa, Tak HB pe- 
IbTaTe pasOaBJICHUA KOHEYHOM MpOObl MeHee eTYYHMU yruieBo,OpoaMu UpH 
TONHOM aHaJIH3e MpoObl, NepeBeqeHHOH B YrJIeKHCJIbIi ras. 

Hcxogsa 13 TOUHOCTH MaCC-CHeKTPOMeTPHYECKOrO aHaIH3a, ObiuIO paccunTaHo, 
HaJIMUHe B KOHEYHOL NOplun 5% MeHee WeETYYHX YreBOLOPOAOB He BAUAeT 
ONpeeseHHe BeMUHHbI KOSPPHIMeHTA PaseeHHA. DTO COOTBETCTBYET CO- 
2KaHHIO MIpHMecel B HCCJIeLyeMOM BeulecTBe He Gomee 10°8—10°5%. Taxaa, 
*€Hb UYHMCTOTHI JOCTHTaMaCb HH3KOTeMNepaTypHOH peKTHuKalNelt UCXO]- 
O BellecTBa B HaCaqOUHOH KONOHKe. J[aHHa peKTHdpuuupyiouleh wacTu KO- 
HKH cocTaBssasia 1 M, (uameTp 25 MM. B kauecTBe HacagsKu ynoTpeOsmuCcb 
PpasibKH pasmepom 2 X 1,5 MM 43 HHXPOMOBOH NpOBOJOKH AHameTpom 0, 2 mM. 
| Konjencarop KoJIOHKH NpefcTaBsias CoOol ¢TabHO WHIHHAp C MOMeLeHHbIM 
TPH Hero MeJHBIM OJIOKOM, B KOTOPbIH BUPbICKHBaJICA HKUAKHM azsoT. Jlia 
e€HbINeCHHA TenonepeqayH KOJIOHKA H KOHJCHCAaTOP ObIM OKPyXKeHbl BAaKyyM- 
MH KooxKyxamMu. Koyouka Oba cHaOxKeHa NpucMoco6eHHeM JIA aBTOMATH- 
KOM Nofladv %WKUAKOTO a30Ta B KOHJeHCaTOP. DdcbeKTHBHOCTb KOJIOHKH ObI- 
9KBUBaJIeHTHa IpHMepHoO 380 TeopeTHuecKHM CTYNeHAM pasjeneHua. 
Ta3bl MpeqBapHTebHO OCyWaIHCb, MpOXOAMJIH XuMHYecKy!O OOpaooTKy 
TeEM KOHJCHCHpOBaIHCb B KyOe KOJIOHKH, KOTOPHIN NorpyxKasca B KHAKHE 
T. Jviad moOmHOrO CMa4HBaHHA HaCaKH TpeBapHTeJIbHO NPOBOMNMOCh «3a- 
eOpiBaHne». [Ipu HopMasbHOM pexuMe HarpysKa cocTaBssada 500—750 cm?/ac. 

JIOHKa paOotaa OKOIO 4 4ac. 6e3 OTOOpPa, 3aTeM CBepXy KOJIOHKH OTOHpPaocb 

10 m raga co cKopocTbro 2—3 si/Yac. OTOT ra3 cofepxKan Gonee meTyuHe 

MMeCH H OTOPAcHIBauICA. SaTeM KOJIOHKAa paOoTana eme 4—6 yac. 6e3 oTOopa, 
ee Yero CBepxXy KOMOHKH OTOupaocb 40  yucToro rasa. CKopocTb oTdopa 
-MipeBpiuana 2 m rasa B 1 uac. Uucrora oTOupaemoro 1ra3a KOHTpOmMpoBa- 
Cb MACC-CIEKTPOMeTPHYeECKMM aHasIH30M. Tak Kak HeOOXOJHMaA YHMCTOTA Be- 
2CTBa IIpeBbilllaeT TOUHOCTh MAaCC-CIe€KTPOMeTPHYeCKOrO H3MepeHHA, TMpOBo- 
(ICA JONOMHUTeIbHbIN aHaIu3 MpoOObl rasa, NOJyYeHHbI B pesysbTAaTe peweeB- 
‘Ol JJeECTHINIAWLMH C HAHMOObIIMM UHCJIOM H3MeHEHHA OObeMAa, Fe KOMHYECTBO 
Hee JIETYYHX MpHMecell MakcuMaJIbHO. Ilosy4eHHbl STHIEH COMep Kad TIpHMe- 
Hi ne Ooee 1-10°°%. Ipumecu B strane He Npespimuanu 2-10°-7%, a B MeTaHe 
m0 4%. ; 
- OGoramjeHue MeHee JIETYYHM H3O0TONHbIM COeEAMHEHHeEM TocTeqHeH MOpuHu 
MKOCTH, MOJIYYeHHOH B pesysbTaTe pevleeBCKOrO HCHapeHHA, H3MepsOCb Ha 
icc-cnekTpometpe. I]poObi stana, sTHIeHa H MeTaHa NpeABapuTe/IbHO NepeBo- 
JIUCb B YTJICKUCJbIN ra3 B TpyOuaTOH KBapUeBON Mew, 3allOJIHCHHOM rpanydu- 
)BAHHOM OKHCbIO Mey. AHawH3 MpoO yruieKHCIoro ra3a, NOJyYeHHOrO C#KHra- 
eM 9TUIeHa, MpOBOsuICH Ha MpHOope MC-1, omosIHeHHOM OJIOKOM pasBepTKH 
ITHUTHOFO HO WH 3CKTPOHHbIM ToTeHuHMoMeTpom OIIII-09 gus aBTOMaTH- 
KOM 3alMMCH HOHHbIX MHKOB, a TaK>Ke CHCTCMOM Hallycka, NO3BOJIAIOULEH M3 
sVX Pa3JIM4YHbIX EMKOCTEM MMTaTb MOHOMCTOUHHK MaCc-CIeKTpOMeTpa ra30M T0- 
OAHHOrO jaBseHHs (%). 

Benuuuna oOorauleHiaA TAXKEJbIM H3OTONOM yrslepofa, NOJLy4aeMOro B pe3syJIb- 
Te PCNCCBCKON JCCTHWIAUMM, PACCYHTHIBANaCb C YYCTOM NONPABKH Ha HaWIe 
pnekyat C?O'O!", jaroul4X MOH! TOL %e Maccpl (45), YTO HM TAKEMOYTepOAHbIA 
sekucuiblii ra3 CHO!%O!*. W3amepenua MpOBOAMJIHCb B CTAHapTHbIX yCJIOBHAX 
HM JlaBseHHM ra3sa B HOHONCTOUHNKe oT 4-107" jo 1-10°° mm pt. cr. Jaa 
389) 


‘yMeHBIUeHHA OMIMOKH aHasu3a NpOBOAMOCb 25—30 MapauiebHbIxX H3MepeHH 
WOHHBIX TIMKOB, OTBeYaroulHx Maccam 44 nu 45. ; 

B pa6ote ompeyesieH KOSPPHUNEHT pasjeeHuA H3OTONOB yriepowa pu (asc 
BOM PaBHOBeCHH 2KHAKOCTb—llap Jit STHIeCHA mate Hy, s) Porc, B HHTepBé 


yle OT HOpMasIbHOM TemMepaTypbl KHMeHHA JO TemMepaTypbl, OAWSKOM K TPOH 
Holi TouKe. B 9TOM HHTepBaJie 3KCMCPHMCHTAJIbHbIE Pe3YJIbTATbI OIMCbIBAaIOTC 
ypaBHeHHem 


P 
Gee 0,0816 
ig 2 * = 0,00127 — ——. 
P se 
cl2cl3H, 


KosccbulvenT pa3yemeHva H3OTONHbIX MOJICKYJI STHJICHa, KaK 9TO BU 
HO 43 TaOu. 1, BeCbMa MaslO H3MeHAJICA Ip H3MeHeHHH TemnepaTypbl. B oTsn 
que OT OOJ/IbUIMHCTBA H3OTONHbIX COCAMHEHHH, BeIMUMHa a pacTeT C YyBeJMuE 
HveM TemnepaTypbl. Bo3MOxKHO, YTO STO BbISBAHO HaJIHYHEM Pa3sJIMUHbIX CTPYK 
TYPHBIX (OpM B X%KHAKOM H TapooOpasHOM  sTHIeHe, OHAKO B HacTOAIile 
BPeMA HeT JaHHbIX, NOSBOJIAIOWLMX YBepeHHO CfleaTb TaKOM BbIBOJ. 

B paOote onpefeneH KoadpuuNeHT pasyeseHua H30TONOB yruepoxa Tp 
cpas0BOM paBHOBECHH X%KUAKOCTh — Map Jia 9TaHa B MHTeEpBaJIe OT HOPMAJIbHO! 


Ta6aun.d Ta6nuna a 


SarucumocTb Kosppuyventa pa3s_erenus SaBHCcHMOCTh KoapPuuNeHTa paseJeHH 
u30TONOB yrsepoma a= P12, /P 12.13 H30TONOB yraepowa * = P12,, 7P12.48 
. cle, / Cores CoH!" CC 


pH paBHOBeCHH MKHAKOCTb — Nap VA NpH PaBHOBeCHH 2KHAKOCTb — lap AJA 
STHIeHa OT TeMNepaTypbI 3TaHa OT TeMIepaTypbl 
T-pa B °K a% OMbITH. wpaeeeaio. (4) T-pa B °K % ONBITH. ypasnenaall 
89,6 — 41,0050 
103,76 — i COit Alsonbre 
120 1,0014-+-0,0003 1,0014 130 1,0022-L0, 0003 1,0024 
149 1 ,0016-L0 ,0004 41,0016 147 1,0012-L-0,0003 14,0013 
153,3 1,0017--0, 0004 1,0017 165 1 ,0006-L0 , 0003 14,0006 
169,3 1,0019--9¢ , 0004 1,0018 184,5 | 1,0000-L0,0003 1, 0000 


TeMnepaTypb! kKuneHHA 0 130° K. B stom wuTepBauie 9KCIEPpHMeHTAJIbHbIe Pes yJIb 
TaTbl ONHCbIBaIOTCA ypaBHeHHeM 


CH, 0,3985 


Ig 7 —0,00213. (2) 


cl2¢138H 6 


Tlomy4enuble pesybTaTbl, UPHBeeHHbIe B TAG. 2, MOKaSbIBaIOT, ITO KOS 
QUMMEHT pasfeeHHA H30TONOB yrviepofa B 9TAHe 3HAUMTebHO 3aBHCHT OT TEM 
nepatypbl. 

KoscunuenT pasqereHua w30TOMHBIX mMosekya ClH, —C#H, usyaanes 
panee PAOM HCCIeMOBaTeeH, OMHAKO Pe3YJbTAaTbl HX 3HAUHTeIbHO OTMHYA 
OTCA [pyr OT fpyra. 

B uactosmeh pa6ore KosppPvuHeHT pa3zyeeHHa Ts2KeNOyrepoquoro H 
HOPMaJIbHOrO MeTaHa oONpeyeseH B HHTepBae OT HOPMasIbHOM Temneparypbl - 
KuneHua AO T = 97,55°K*, B yKa3aHHOM HHTepBaJe OMbITHbIC JAHHbIe ONHCHIF 
BaloTcA ypaBHeHHeM: 


P 
cl2H ; 
ig 5—t = _ 000782. (3) 


clsH, 


* B stoi yacrH paOoTbl mpunuman yuactue C. H. Kyaaxos, ‘4 
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O BHAHO 3 Tab. 3. M3 nonyuen- 
IX J@HHbIX BHAHO, YTO KOaddu- 
1@HT pa3jeleHHA Ts KeNOyrue- 
WHOrO H HOPMaJIbHOrO STHVIeHAa 


a=Por, / Poicisy, 


POHHOM TOUKe MeHbILe COOTBET- 
Bylouero KOSdpuUHeHTAa pasje- 


| Beanuuna Kos puunenta pasyqenenua, nomyyennan aBTopamu npu Temmepa- 

"/pe oKono 97° K H Hue, NpakTHYeckH COBNayaeT C JaHHbIMA, TOJyYeHHEIMH 
Hee I, T. Jlesatnix u A. J. Sopnubim u necKombKO OTAMMYaeTCH OT STHX JaH- 

IX YMe€HbIUeHHeEM C pocTOM TemMepatypbl. 

| Benwunnbl OTHOCHTeIDHOH eTyYeCTH TexKeOYrepomHoro MeTaHa, OMpere- 

JHHbIC MPH pasMHUHbIX TemnepaTypax Tporom, Mannem nu Mypeuxocom (4) 4 

OeHHO Kyysuycom (°), 3HaYHTEIbHO OTAMYAIOTCA OT MOYYeHHbIX HaMH, Kak 


¥ 
Ta6auna 3 


Kos@uunenT paseseHHA M30TOMOB yrsepona 
Jia MeTaHa a= Fold / Poly, IIpH pa3Jin4HbIx 


TeMilepaTypax MO aHHbIM aBTOPOB HacTosilelt 
paOoTbl H Apyrux uccmesoBaTeseh 


a 


Tlaunpre Hactos- 


HHA Jd Taxa. BosMomHO, 9TO | oy |__met pacorn | flame | | 
3IAETCA PESYIbTATOM BJMAHHA onurn, | "0 ypaene- pies (*) () 
OHHOM CBA3H B MOJIeKyJIe 3TH- BIOS) 
2Ha. 
CpaBHenve BeHUHH KOSPH- 90,55] Mnapn. | 41,0125 | 1,0114|1,0049/1 ,0004 
eHTa pa3seveHHA H30TOMOB yrue- 91,44, — 1,0121 | 1,0113)1,0046) — 
ofa TIpu papnonecun xuAKOCTh — 97499 1 0000-5 41,0101 | 1,0108|1,0031| — 
ap Ait MeTaHa HW AA STAHA B 493,92 ee 41,0085 | 1,0104|1,0021] — 
OHHOM TOUKe STHX BewlecTB aeT 104,4 /1,0084+) — nie ee Ie 
S8MOKHOCTb MOJlaraTb, YTO Be- =£0 , 0004 
wunHa Koauunenta pa3yese- 44458 “2.0, 0008 41,0068 | 1,0099 |1,001 a 


HA H3O0TONOB yruiepoga Aa Apy- 
X MpefesbHbIX yreBo,opoyoB 
YAeCT yMeHbIaTLCA C BOSpacTaHveM YMCA YrepOAHEIX aTOMOB. 

 Besnvunubl KOsPPHUNeHTOB pasyeJIeHHA HSOTOMOB yruiepofa B paBHOBeCHH | 
KHJKOCTb — lap JIA STHCHA H 3TAHA NOKASbIBAIOT, ITO 9TH BellecTBa Hellewe- 
006pa3HO HCMOIb3OBaTb JIA pasqeMCHHA H3OTONOB YrsiepOfa METOJOM peKTHH- 
caliun. Onpefenenue KosPuUveHTAa paseeHHA H3OTONOB yrvieposa Avia MeTaHa 
IOMTBEp2xXaeT BHIBOA JleBATLIX H SopHHa O MepCNeKTHBHOCTH pa3feeHHA H30- 
OnOB yrmepofa pekTHpuKkalven Metana. 


Ilocrymusio 


HayuHo-vcceqoBaTeibcKH (pH3HKO-XHMHYeCKHH 
5 VI 1956 


uucTuTyT um. JI. A. Kapnosa 


UHTHPOBAHHAA JIMTEPATYPA 


Xumua usotonos, M37. AH CCCP, 1952, crp.68. ?T.T. Me- 

KOK, 30S es 5 (1956).; 2 B. 10. Op roe HMw a 
We Gero t tee Wal hello Ape Me ttimtaeanuhinost ite 
Zs. Naturforsch., 9a, 775 


1A.U.Bbpoazckun, 
faTbix uA. Jl. 3opun, 
,OpoHKoB, MKIIX, 29, Ne 6, 959 (1956). 
fcaNaturforsch., 9a, 805 (1955), ®Clusius, H. Biihler, 
1954). 
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flor aaan Anxanemun nayk CCCP 
1956. Tom 111, Ne 2 


PH3BHYECKAA XHMHA 


JI. ®. AXOHTOBA, E. M. CABHILKAS u Bb. Tl. BPYHC 


O CKOPOCTM COPBLUMH CTPENTOMHLWHHA KAPBOKCHJIBHBIMH © 
KATHOHHTAMH 


(ITpedcmaeaeno aKxademuxom B. A. Kapeunoim 12 VI 1956) 


V3 MHOrOUMCJICHHbIX paOoT MO UCCeAOBaHHIO HOHHOTO OOMeHa MHHePpaJIbHBIx 
MOHOB Ha CMHT€THYUCCKHX KATHOHHTAX H3BECTHO, YTO BpeMA, HEOOXOAuMOe MIA 
JOCTH2KCHHA PaBHOBeCHA, PaBHO HECKOJIbKHM Yacam (/, *). CopOuHA KpynHbix 
OpraHWyeCKUX HOHOB MIpOHCXOMT 3Hau¥HTeJIbHO MegieHee. Tak HallpuMep, pH 
140-qHeBHOM KOHTaKTHpOBaHHH pacTBopa xHHHHa C NH,-bopmMon cybocTupob 
HOO KaTHOHHTa paBHoBecue elle He AocTuraetca (3). [lostomy NOHATHe EMKOCTH 
KATHOHHTA MO OTHOWEHHIO K OOJIbIIHM OpraHH4ecKHM HOHAM HeompeseJieHHO W 
SKCIEPUMCHTAJbHO NOMYTCHHbIC SHAYCHHA EMKOCTH JOAKHbI 3ABUCETb OT yor 
BH MpOBeeHHA HOHOCOMeHHOrO mpoUecca. 

[lebio HaCTOALLeErO HCCIeEAOBaHHA ABJIAIOCb BbIACHCHHe BJIMAHUA pAa c:bak- 
TOPOB Ha CKOpOCTb HOHOOOMeHHOrO Tipouecca Ha KapOOKCHJIbHbIX KATHOHHMTAX 
c yuacTHeM voHa cTpenTtomuynHa (Str**). Mccneqopanue KHHeTHKH HOHHOrO 
O6MeHa MIPOBOAUNOCh Ha TpexX OOpasllax KapOOKCHJIbHbIX MOJMMepH3allHOHHbIx 
KaTHOHHTOB, COJlepKallUX Pa3sJIMYHbIe KOJIMYECTBA KCLUMBKM» ({HBHHHIOeH301a— 
JIBb). XapakTepHcTHKa HCMO/b30BaHHbIX CMO TIpHBeyeHa B Tabu. |. i 

IIpenapaT crpenTomMuluHa Obit Mak- 
CHMaJIbHO-OCTYNHOH HaM cCTeneHH UH 
CTOTHI; OH COsepxKam 94—95% cyubha- 


Ta Ont neean 1 


5 a Ta CTpenToMHuHa n He Gosee 0,1 YMA 

Karuouut 3e x Bee HepaJIbHbIX COleH. OnpeyeeHHe CKOpo- 

. |e ~ cTH HoHHOrO oOOMeHa MbI TpOoBO_uAH B 

a = |8&S craTHuecKHxX yCIOBHAX Np NOCTOAHHOM 

Temlepatype H HelpepbiBHOM mepeme- 

Le 0.8 | 2,5 | 8,3 as pee © KaTHOHHTOM. cal 
KB-4 11.6 66 | 20 | 777 pakTHKH TIpHMeHeHua Kap6o 
KB-4, o6pasen 4 8,0 ey | ath KCHJIbHbIX KATHOHHTOB JIA H3BJIeEYeCHHA 
KB-4, o6pasen 2 O50) 4 4, So Peres CTpeNTOMHMHHa H3 PpaCTBOPOB H3BeCTHO: 


(*), UTO EMKOCTb KATHOHHTOB MO OTHO= 
WeHHIO K HOHY CTpenTOMHINHa 3HadH- 
TeJIbHO HH2K€ EMKOCTH 110 HOHY HaTpHA. 
HenoHoe sameljeHHe HOHOB HaTpHa 
KAaTHOHUTA Ha HOHbI CTPeNTOMUUNHA OblIO OObACHEHO MpeMIMeCTBYIOUNLUMH HCCuIe- 
qOBaTeniMu 9TOrO Tpouecca (4) Kak CuleACTBHe HEOCTYNHOCTH HEKOTOPbIX HOHO- 
PCHHBIX Ppyll M0 OTHOWEHHIO K OOMbIUMM HOHAM cTpelToMuunHa. Jloswy4eHuble 
HaMH JlaHHbIe, OHaKO, IpOTHBOpedaT STOMY TMomoxwKeHHIO. Kak OyqeT BUAHO 
W3 JlaJIbHeMWerO, EMKOCTb KATHOHHTA M10 CTPeMTOMHIMHY 3aBHCHT OT pa3sMepa 
3epHa, TeMepaTypbl W 3amMeljaeMOro B KATHOHHTe HeOpraHHyeckoro Hona (H™ 
umnH Na). 

Ha pc. | Hanecenbl JaHHble MO KHHeETHKe CopOmuu cTpenTomuuuna Na-dop- 
MOH KaTHOHHTAa KB-4 pa3n4HOu WUCNepCHOCTH. OTH JaHHbIe ACHO NoOKasbiBalor, 
4YTO KOJIMYCCTBO NOPIOMEHHOrO CTPeNTOMMMLMHAa ONpesesAeTCA B 3HAUHTebHOM 
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* TIpu nepexoge ot H-opmpi k Na-dbopme 


‘CHM BeJIMYHHOH ero BHEIUHeH NOBepxHocTH. Hayo NomaratTb, 4TO HaGsOjae- 
PaBHoBecHA, yCTaHaBJIMBaolneca 3a 30—40 yac., ABIAIOTCS KAKYULUMHCA, 
OATHO, MPH OYVeHb JVIMTEJIbHOM TeYEHHH Npowecca KOMYeCTBO COpOHpoBaH- 
) cTpenTomunnnHa OyseT BOspactaTb. OueHb HarsiAj{HO BBIABJIAeTCH CymecT- 
(HME JIOMKHbIX PABHOBECHH IPH HSMeHEHHH TemMepaTy pb! B Mpowecce copOmaH. 
cla pc. 2 mpescTaBeHo NpoTekaHve copOunu 
sTOMMIMHA BO Bpe€MCHH Ha JByX KaTHOHHTax 
TpHeBouH (opme. 

CopOuva cTpenToMHUHHa B Havase mpomecca 
Tekayla mp +2°, 4To MpHBeNO K yCTaHOBJIeHHIO 
ymlerocad paBHOBecHsA MO HcTeYeHHH MpHMepHo 
'uac. [Joppmuenve Temnepatypbl Jo 37° npHBo- 
K JONOJIHUTeSbHOMY TNOPJIOWleHHIO CTpenToMH- 
@ H HOBOMY KaXYIIEMyCH PpaBHOBecHIO. ITO 
€HHE Heb3A OObACHHTb CMCLLEHHEM HCTHHHOFO 
HOBCCHA B pe3yJIbTaTe H3MeCHEHHA TeMMepaTypbl, 


makb fe 


% 


gp 


6 


a 


NozsourenHors Str 
dN 


Kak BO3BpaT K HCXOQHOM Temmepatype (+2°) 9; D 0 4 SDva 
» He UH3MeHAeT KOJIMYeCTBAa COpOHpOoBaHHOoro —o 
SNTOMHIMHA. Puc. 1. Kunetuka copomHH 


aK CKOpOcTb OOMeHa HOHA HaTpHaA KaTHOHHTa = Str#+ Na-dopmoli kapOokcnab- 
MOHDI CTPeNTOMMUMHAa, TAK HW EMKOCTb KaTHOHH- enh Dob eealiowes apie 
| MO OTHOWIeHHIO K CTpeNTOMHUMHy 3a ONpPele-  yepa sepua: a —0,250—0,500 
fHOe BPe€MA B CHJIbHOM CTeMeHH 3aBHCsAT OT KO- uM; 6 — 0,080—0,125 mm 
eCTBa «CIIMBKH»>, BBeJCHHOM B KaTHOHHT pH 

nosyyenuu. B wutTepType HMeroTcs yKa3aHHA O BAMAHWM KOsIMUeCTBAa 
BK» Ha copOlnio OObIUHX OpranHMueckux MoHos (4, °). Ha puc. 3 npez- 
JleHa Cop6uua CTpeNTOMHIWHa BO BpeMe€HH Ha TpeX KaTHOHHTaXx B Na- 
Me C pa3JIMUHbIM KOJIMYCCTBOM «CIUMBKM>. OcOOo NOKa3saTebHbIM ABJIACTCH 
IpakTH4ecKH NOJIHOe 3aMeILeHHe HOHOB HaTpHA 
gO /e Ha HOHbI CTpeNTOMHUHHA B KaTHoHuTe KB-4 [1-7 
C MaJIbIM KOsIHYecTBOM JIBB (0,8%). CaeqoBa- 
TeCJIbHO, JIA JaHHOrO KaTHOHHTA MOKHO OKH- 
Aa aTb YCTAHOBJICHHA HCTHHHOFO paBHOBeCHA M@xXK- 


J0 AY WOHaMH CTpeliToMuuHHa U HaTpHa. Heobxo- 
20 be MMO OTMETHTb, TO axe KaTHOHUTY Kb-4 [1-7 

26 (JIA TIpakTHYeCKH NOHOrO 3aMenleHHA HaTpHA 
‘40 ad Ha CTpelTOMHIHH TpeOyeTca OKoON0 70—75 yac. 


Emme MejieHHee poTeKaeT COpOunsA CTpeltTo- 

0 100 16 20 204 +$MUWMHa BOJOposHbIMH (opMaMN Tex 2Ke KaTHO- 
o HHTOB. YCJIOBHA TIpOBeJeHHA OMbITOB MO copo6- 
2. Kunetnxa cop6uun Str UHH CTpelTOMHIMHa BOJOpOAHEIMH dopMamii 
epMon KapOOKCHJIbHBIX Ka- KATHOHHTOB TPH NOCTOAHHOM 3HaueHHH pH pac- 
1MTOB B 3aBHCHMOCTH OT TeM- TBOPa ONMCaHb! HaMH paubie (°). M3 puc. 4 Buy- 
BO KB A. ee OE ae HO, 4TO BpeMA, HEOOXOAMMOE JIA JOCTHKeHHA 
KB-4 11-6, 2°: Bee, CRA IL-6, Ka%&kymeroca paBHoBecuaA Ha KaTHoHUTe KB-4, 
37° oOpasue 2, mexKUT B Npegenax 150—200 yac. 

B oTauune OT CHJIbHO CIIMTbIX KATHOHHTOB, BO- 

oyHax cdbopma Kb-4 JJ-7 cnoco6Ha copOupoBaTb CTpenTOMHUHH B KOJIN- 
TBe, 9KBHBAJICHTHOM HaTPHIO, COpPOnPpOBaHHOMY TPH JaHHOM 3HaveHHH PH. 
Kak OblIO N0Ka3aHO HaMH B padoTe (°), BBeeHHe HOHA HaTpHA B CHCTeMy 
‘ATHOHHT— paCTBOP COJIM CTPeNTOMHIMHa, B KOTOPOH OblIO JOCTHTHYTO Ka- 
I€eCH PABHOBeCHe, MPHBOANT K JONOMHUTeJbHOH COPpOUNH HOHA CTpenTOMH- 
la. Kak BHHO H3 pic. 4, 9TO ABJIGHHE HM€CT MECTO TOJIbKO Ha CHJIbHO CIIH- 
- kaTMoHUTaXx. Tak, B culyuae KB-4, o6pa3na 2 BBeyeHHe HOHA HaTPHA B pac- 
p MOBbIWAaeT KOJIHYeCTBO Cop6upoBaHHoro cTpenTomuunHa c 0,65 Jo 2,9 MaKB/r 
Jbl. B clydae Ke C1aOo CluNTOrO KaTHOHHTa K5-4 uI1-7mpu BBeyeHHH B pac- 
p TakOro Ke KOMMYECTBa HATPHA HAO MOMaeTca OOpaTHOe ABMeHHe. MonbI HaT- 
| 3€METHO BbITECHAIOT HOHbI CTpenTOMUIHHa, COpOMpOBaHHble KATHOHHTOM. 
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STo JIMUIHUK pas MQkasbIBaerT, uTO Ha K@aTHOHHTaxX C MaJIbIM KOJIMYCCTBO 
«CIUHBKH» YCTaHaBJIMBaeTCA UCTHHHOe PaBHOBECHE. / 

V3 v3si0x%KeHHbIX JaHHbIX CyIeqyeT, YTO NP HOHOOOMeEHHBIX Tpormeccax 1 
KapOOKCHJIbHbIX CMO/IAX PaBHOBeCHe, yCTAHaBJIMBarouleecA MaKe B TeuveHHe JI 
TeJIbHOrO BPCMeCHH, ABJIACTCA JIOXKHBIM. OuesuyHO, YTO IpH COpOUHH CTpennt 
MHIMHa HMeeT M€CTO IIPOHHKHOBeHHE ero B 3EPHO KaTHOHHTA TOJIbKO Ha OMp 
JlesleHHYy10 ruryOMHy, MOce Yero CKOPOCTb €rO MPOHHKHOBeHHA TPH AaHHbIX y 
JIOBHAX pe3KO yMeHbIlaeTcA. OTO yMeHbINeHHe CKOpOCTH MpOHHKHOBCHE 


ahb/2 
makb/e 6 MIKO: 
7 
5 60 
te E 
was ie 
3 3 40 
R 4 S 
e a $ 
JU & | 
S 8 2 
RZ S 
iS £ 
1 
G 4 
Oa 2 0 0 70 8 9 vac 50 100 180200 250. 


Puc. 3 Puc. 4 

Puc. 3. Kunetuxa cop6unn Str?+ Na-dopmo# Kap6oKCHJbHbIX KATHOHHTOB B 3aBHCHMOCT! 
oT cTeneHu «cluHBKH» (%JIBB). a—9,0% JIBB, KB-4, o6pa3en 2; 6 —6,0% JIBB, KB- 

II-6; 6— 0,8% JLBB, KB-411-7. Emxoctpro no Nat mpu pH 7,0 

Puc. 4. Kunetuka cop6uun Str3+ H-popmol kap6oKcuabHbIX KaTHOHHTOB H BMAHHe N 
Ha morsomuenve Str?+ a—KB-4, H-topma, o6pasen 2; 6 —KB-4, nocne no6aBnenun Nat 
pactsop; 6-—Kb-4II-7, H-dopma; 2—KB-4I]-7 nocne yoOapnenuna Nat B_ pactBo 
Emxoctp no Nat 


WM MPHBOAHT K JIOKHOMY PpaBHOBeCHIO, KOTOpOe 3aBHCHT OT psxqa Maps 
METPOB, KaK 9TO OblIO HAMM N0Ka3aHO B HacTosmel padote. McrHHHoe xe pal 
HOBeCHE IPH KaTHOHOOOMeHHOM Tipollecce, MOBHAMMOMY, MOMKCT HMETb MECTO F 
OveHb Ca6O CLUMTbIX KapOOKCHJIbHbIX KATHOHHTAX, CNOCOOHbIX MOJIHOCTS 
3aMellaTb HeOpraHHuecKHe MOHbI Ha HOHbI. CTPeNTOMMIMHA. 

Tlonpsyemca CulyuaeM BbIPasHTb Try6oKyro OnarojapHocTb M. B. Burr 
uA.A.Tpundepry 3a m100esHOe MpesocraBJleHHe HaM psa OOpasloB KaTHOHUTO 
€ KOTOPbIMH Oba MpoBeyeHa HacTOsujan padora. 


Bcecoo3Hbl Hay4HO-HCCeOBaTebCKUL Tlocrynuso 
HHCTUTYT AHTHOHOTHKOB 11 VI 1956 


HMTHPOBAHHAA JIMTEPATYPA 
SIDE, Coin Ny J. H.S. Green, D. Reichenberg, Trans. Farad. Soc 
511 (1954), * G Dickel,A.Meyer, Zs. f. Elektrochem., 57, 10,90 (1953). %T. Rud 
Kressman, J. A. Kitchener, J. Chem. Soc., 1949, 1208. 41. B. Camecomm 
Xpomatorpadua, 1956, crp. 144, 151. ® R. Kunin, R. J. Myers, Disc. Farad. So 
A 


7, 114 (1949), § JI. ® Axontosa, E.M.Caspunkaa, B. T. Bpy uc, RAH 
No 2 (1956). : 
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Hoxnsayn Akagemunm nayr CCCP, 
1956. Tom 111, Ns 2 


FEOXHMHA 


Cc. B. BPYEBHY 


EPTHKAJIBHOE PACIIPEEJIEHHE BHOrEHHbIX 3JJIEMEHTOB 
B FPYHTOBbIX PACTBOPAX OXOTCKOrO MOPSA 


(ITpedcmasaexo axademuxom H. M. Cmpaxoseim 27 VI 1956) 


BuoreHuble 3JIeMeHTLI B TPYHTOBbIX pacTBOpax GOosee uJIH MeHee cHcTema- 
leCKH H3y4asiHCb JO HacTosIlero BpeMeHH B OCayKaX Kak MpeCHOBOJHbIX 
oemos (',5,9), Tak M Kacnulickoro H Bepuurosa mopeli H Kaaudopuuiickoro 
fona Tuxoro oxeana (?,*,°,!!). Pesymbratbl sTHX pa6oT Halu OTpaxKeHHe 
3 H3BeCTHOH OOoOmarolleH MoHOorpadun H. M. CrpaxosBa c coTpyqunkamMu 
Jima OxoTcKoro MOpd HMeIOTCH JIMIUb YaHHble 0 OMOreHHbIM 3JIeMeHTaM 


Puc. 4 


“-PYHTOBbIX pacTBopax BepxHero culos ocayKos (*). BemeqcTBHe CpaBHHTeIbHO 
aOoro pa3sBHTHA MpomeccoB pacnaya opranwueckoro BellleCTBa B BepXHeM 
o€ OCAKOB, OCOOeCHHOCTH JaHHOrO BOsoOeMa HIM ero pahoHa NpoABAIoTCA 
9TOM cJioe elle B cma6oH, 3a4aTOUHOH CTemeHH. 
SuHauuTembHO pesbeduee KOMHYeCTBO Olesiuero JO Ha OpraHHyeckoro 
MecTBa TPM erO MHHepasH3alHH OTpamKaeTCA B XapakTepe BepTHKaJbHOrO 
cmpeyemeHuA OMOreHHbIX SJIEMCHTOB B TOJIMMLE OCAaKOB. jaa OxotcKoro 
pa STH aHHble MpuBeyenbl B Tad. |. 
Merognt onpegenenna — o6niunpie (4). YkaxKem, 4YTO onpefenenue doc- 
TOB MpOH3BOANTCA co cTanfapTamMu Ha GecipocthaTHOH MOpCKOH Boye; cepo- 
TeJIbHO, pe3yJIbTaTbI CBOOOAHLI OT comeBoli owMOKH. I1puH onpewenenuu Kpem- 
A pe3yJIbTaTbI, KaK OODINHO, JaHbl HEMCNpPaBJeHHbIMH Ha COJeBYtO ouuoky. 
THHHbIC pe3yJIbTaTbI TPH cCosmeHocTH  35°/ AOMKHI 6bITb B_ 1,66 
3a Bplile. PaccMOTpeHve pe3yJbTaTOB HW CpaBHeHHe HX C AaHHbIMH NO APyruM 
pAM MO3BOMAIOT MpHATH K CJeAYIOULHM BbIBOaM. 
1. Tlogtpep2xqaroTcA BbIBOJbI, CeaHHble Ha OCHOBAaHHM faHHbIX N10 Kac- 
fickomy u bepHuroBy MOpsM, O XOPOlO BbIPaxKeHHOM YBeAHMYeHHH KHU3Y 
Sot 


. TaOauna 1 

N 
Viamenenve cocTaBa IpyHTOPbIX pacTPOpoB B ocazKax OxoTckoro Mopa N10 BepTHk 
Jlaunpie 1949 r. (cr. NeNo 152—140) un 1950 r. (ct. NeNe S82 — 513). Popnsont: ocaz 
JlaHbl B CaHTHMeTpaX OT NOBepXHOCTH JHa (CTaHUMM pacnovoxKeHbl NO BOspacTaio 
rilyOuHaM) ‘ 
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Ta6Oauya 1 (npoxomKenne) 


Iay6una 


Topu30uT, ewou 5 — i 

Sore oy om ees aC . M a #5 ee ay 

2 3 4 5 6 th 

3427 |TIpaz. Bona 2,50 0,033 0,088 4,25 

3,47 0,80 ORaS Aen 
HOMOpcK. 20—30 = C80 an 200% 
Tuna 50—-60 — Sianlh — Ppa th 
80—90 — ond = Dik? 
440—120 — 8,8 = PA 
490—200 = 13,6 — 23,4 
250—260 == 19,9 — AS 
317—325 = 26,2 = KLE 
/ 440 3427 190—200 oes 32,10 = Aieo 
‘pocta- 3410—320 a 92,3 — 13,5 
aueckaa 410—420 45,9 50,0 = 1358 
-py6ka 587— 607 = 44,5 = 41a). 1 
883—900 48,9 42,4 — 43,9 
Ne4 232 == 08,4 — 1M 1S} 
2150—2160 = 47,0 — Boa 
2350—2360 = ola — 15,6 
2650—2660 = BORD — atl 


* WHouepnatesbuad mupoba. 


Poe OCAKOB BeJIMYHH UWleOYHOCTH HW AMMOHHHHOrO a30Ta H OTCYTCTBHIO 
oro Xojja uid Kpemuusx. [locmeqHee cBxA3aHO C BJIHAHHeM PpacTBOpeHHA CHIH- 
HOrO MaTepHala yxXe B BepXHeM CJIOe OCaKOB. 
2. BeptukasbHoe pacipeyenenve toctaToB xapakTepH3yeTca HeOObIIHM 
JIMU€HHEM KHH3Y, TaK K€ KaK H B OCayiKax BepwuroBa mops. OtToro ue Ha- 
JaOCb B OCaKax 1OxKHOM rmy6oKoB qHOH YacrH Kacnulickoro mops, rye 
lipeyesenve ctbocaToB xapakTepH30BaJIOCb JOBOJIbDHO OJHOPOHbIMH 10 Bep- 
‘amv BemuunHamu (°). Tlocmequee oOOcTOATeMbCTBO, BO3MO2KHO, CBA3AHO C 
2Hb HeOOJIbIUNOH CPpaBHHTeJIbHO JJIMHOH MOHOJIHTOB OCaKOB Ha 10x%KHOM Kac- 
a (MeHblue | Mo). 
3. Hakonsenne B rpyHTOBbIX pacTBOpax MOPCKHX OCaKOB HeOOJIbIIMX KOJIH- 
2TB cboctbaTHoro cbocdopa (OCObINHO JecATbIe TOI MHJJIMrpaMMoB (ocdopa Ha 
Tp H peKO HECKOJIbKO BbIWe), MPH Upoweccax BNOMHe aHasPOOHOH MUHeEpa- 
3allMH, TOJIbKO B HeOOJIbINOH YaCTH MOKEeT ObITb CBASAHO C PpaCTBOPeHHeM 
HepasibHbIxX ociaTos. OOpasoBanve ocdaToB B aHaspoOHbIX YyCJIOBUAX 
HepawIu3alHH OpraHHuecKoOro BelWeCTBa MOPCKHX OCAJKOB CBA3aHO C OTIIel- 
HHeM B TIpolecce ruyqpomu3a cbocopHol KUCOTHI u3 ee 9*upOB, B qdopme 
POPbIX OHA BXOJMT B COCTAB HYKJIeCONpOTeufOB, HYKJICHHOBbIX KUCJOT, HYKJe- 
iJOB MU Apyrux doctbopHo-opranMuecKkHx coequHeHHi. DakTopoM, orpaHu- 
BAIOULMM HaKOIeHHe (ocaTOB B TpyHTOBbIX PaCTBOPaX, ABJAIOTCH Tpo- 
Schl aycopOunu. Coyvetanuve OO0NX STHX MpoweccoB u OOycJOBMMBaeT OOBIT- 
e, HeEBbICOKHe BeJIMUUHbI COfep»xKaHHA CocaTOB B IpYHTOBbIX pacTBOpax. 
4. C yBesuuenuem raryOuH B OXOTCKOM MOpe OTMe¥aeTCA CHJIbHO BbIPAaxeH- 
> yBeJIM4eHHe COsep2KaHHA OHOreHHbIX 2IeMeHTOB B IPYHTOBbIX PpacTBOpaXx. 
) CHJIbHOe yBemMueHHe COJepxKAHHA TIpOAyKTOB pacnaya oprannueckoro 
MeCTBA OCOOCHHO CHJIbHO BbIPaxKeHO B 10XKHOH TyIyOOKOBOAHOM KOTJIOBHHE 
orcKoro mops. B HuxKHHX TOPH30HTAX BeJIMYMHbI WieOUHOCTH JOCTHTaloT 
cb 49 mr-9KB/, aMMHauHOrO a3oTa 58 Mr/J. 
5. OToO ACHO BbIParxKeHHOe MOBbIIMeHHe COJepxXaHHA OWMOTeHHbIX 3JIEMeHTOB 
PYHTOBBIX pacTBoOpax B OONAaCTH OOJIbIIMX riyOUH NO CpaBHeHHIO CO cpef- 
MH TuLyYOMHAMH HAXOHTCH B XOPOLIEM COOTBETCTBHH C aHHbIMH 10 BepHHroBy 
910 (7) uw Kacnmitckomy mopro ((%) crp. 181, m. 14) 4 c qanHbimu No MpocTpan- 
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CTBeEHHOMY paciipefesleHHio IIpOAyKTOB MHHepasH3alHH OpraHHyeckoro Belllec 
Ba B PpYHTOBbIX PpacTBOpax BepXHero CsIOA OXOTCKOFO MOps (4); ' 

6. B cooTBeTCTBHH C J@HHbIMH 110 H3MeCHEHHIO OCHOBHOPO COCTaBa rp YHTOBBI 
PpacTBOPOB B OCafKaX C MOBbILIeHHbIM COfeprxkaHveM OpraHH4ecKoro BelllecTE 
(1°) mMoxKHO MOslaraTb, TO HaOMOAaeMoe Ha OOMbLIMX TIyOMHAX 1OXKHOM PlyO 
KOBOAHOM BMaqHHbI CHJIbHOe yBeIHYeHHe WeOUHOCTH HM AMMOHHHMHOTO a301 
CBA3AHO C CHJIbHO BbIpaxKeHHbIM Ha 9THX TOPH3OHTaX MpOleccoM pexyKuUA 
cysbaTOB B OcayKax 9TOrO. paloua. 

7. ConocraBenHe HapacTaHHaA CofepKaHHA AMMOHHHMHOFO a30Ta H BEM 
IeIOUHOCTH B TOVILe OcayqKOB OxoTtckoro 4 BepuHroBa MOpeli yKa3bIBaeT Ha 3Ha 
UHTebHO OOsbWee KOJMYeCTBO OpraHwyeckoro BelljecTBa, NOMaarolllero B ocay 
KH OxotcKoro Mops MO cpaBHeHHI0 c BepHHroBbiM MopeM, H, CJleOBAaTeJIbHO 


Ha OoJIbIy10 MpOsyKTHBHOCTb OxoTcKkoro Mopa. 
Ilocrynuo 
25 VI 1956 
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1956. Tom 111, Ne 2 


TEOXHMH #1 


& 
Yaen-koppecnonyzent AH CCCP H. E. CTAPHK u 9. B. COBOTOBHY 
{ ONMNPEXEJIEHHE H3OTONHOLO COCTABA CBUHIA B MOPOJAX 


jOnpeylenenne us0TONHOrO cocTaBa CBUHIa B Moposax wu MeTeopuTax uMeeT 
JUOYHTEIbHO OObUIOe SHAYEHHE JIA PelUeHHA BOoMpoca O NponcxoxeHHH 
JIMYHBIX H30TOMOB CBHHIa, a TakxKe JIA ONpeleeHHA BOspacTa Nopoy u 
WIM B WeJIOM. BBuyOTCyTCTBHA JO MOCMeqHeErO BpeMeHH METOOB, MO3BONAIO- 
X ONpeJeMTh H3OTONMHBIM COCTaB BECbMa MAJIbIX KOJIMYCCTB CBHHIa, HCCIeqO- 
HA B 9TOM HallpaBJICHHH OFpaHHYHBaJIHCh JIHIb H3YSCHHEM H3OTOMHOLO Co- 
Ba CBHHILa H3 rasleHHTOB. 

}CO*KHOCTH ONpeseeHHaA H3OTONHOTO cocTaBa CBHHIa B Mopoflax cBa3aHa 
MBHBIM OOpasoM C MpOHCXOJAULMMH Mp ero BbI,eIeHHH 3arpaAsHeHHAMH 
fleyeMoro MaTepHasia CBHHILOM M3 peaKTHBOB, Mocysbl u T. A. Jaa uckst0- 
WA BJIMAHHA MOCTOPOHHErO CBHHIa HEKOTOPbIe aBTOPbI CTPeCMHJIHCb MaKCH- 
bHO OUMCTHTb P€aKTHBbI OT CBHHIa, HO, Kak MOKa3aJ onbiT (173), JomKHY1O 
acTKY TpyAHO OcymjecTBuTb. [lostomy NpH paccMOTpeHHH aHHbIXx (OKA eyH- 
HHHbIX) 10 H3OTONHOMY COCTaBy CBHHILOB, BbIJeJICHHbIX H3 Topo, upexye 
7O HeOOXOAHMO OLCHHTb TPHMeCHSABILNyIOCA MeTOJNKy. 

| TusTou u yp. (') MpoKsBesH THLaTeJIbHY1O OUHCTKY OT OOBIKHOBCHHOPO CBHHILAa 
AKTHBOB, BOSyxXa HT. Jl. H 3HAYHTeEbHO NOBbICHJIH YYBCTBUTEIbHOCTb Macc- 
2KTPpOMeTpHYecKOrO OMpeyesieHua. BmMecTe c TeM, 10 HX JaHHbIM, 3arpsxA3He- 
CBHHIOM H3 BO3qyXa Mocye NpOnsBOAMBIeHCA OUNCTKH cocTaBsseT O,1—lyr 
quia Ha 10 r nopogbl, B KOTOpOoH cofepxuTca OKOO 10 vr cBHHIa. B or- 
(CHHH 3arpASHeCHHOCTH CBHHI[OM Pe€aKTHBOB J[aHHbIe He MPHBOATCHA, XOTA 
cTaTOUHad OUHCTKA peakTHBOB NOKa HUKeM He JocTurasacb. B pabote A. II. Bu- 
rpajosa u C. VW. 3piKosa (7), K comasleHHio, ONMcaHHe MeTOJa XHMHYECKOrO 
WeneHua CBHHUA H3 NOpoy OTcyTCTByeT. 

I]po61emMa ycTaHoBJeHHaA H30TOMHOrO COCTaBa CBHHILa B Nopofax OeHb 
2KHa; €€ HEOOXOJMMO PeLIHMTb KaK MOMKHO CKOpee, IPHIeM JIA STOH WeH HaM 
efcTaBAeTca HEOOXOJMMBIM H36paTb IPHHMMNMAIbHO Apyrol Mero, BbIqee- 
‘f cBuHIa. Hamu Opi BbIOpaH MeTO] BOSrOHKH CBHHIa C NOCJeAYIOWLHM OCax- 
HHeM ero Ha XOJIOAHbIH MpHeMHHK. 

B wactTosee BpeMA BO3rOHKa MeTAaJIJIOB Hallia WMpOKoe NpHMeHeHHe NIpH 
WeHHUH paAya MpakTuyecKHx 3agay. Ha BO3MO%KHOCTb BOSrOHKH CBHHIa H3 
poy uMeeTca yKasanue I’. MW. Hopuxosa u H. VM. Ualixunoii (*). K comasennt, 
UX paOoTe He MPHBOAUTCA HAKAKHX IKCIECPHMEHTAJIbHbIX JAHHbIX, a TAK2KE CO- 
PUICHHO He paccMaTpHBaeTCA BOMPOC O BO3MO2%KHOM (PpaKUMOHHPOBaHHH H30- 
MOB CBHHILa pH BOSPOHKe M3 NpHpoAHEIx OCOpas0BaHAi, YTO AA Weel H30- 
MMHOTO aHaJIH3a ABJIAeTCA peWlalowlMM (akTOpoOM. 

[ipununnuaibHo JIA BO3rTOHKH CBHHIa MOMKHO HCHOIb30BaTb MpHOopsl, 
JHMCHAIONLECA B TEXHUKE JIA BOSTOHKH MeTAJIJIOB C WesbIO HX OUNCTKH. OAM 
; BapHaHTOB pHOopa, MpHMeHaeMbIX B Halle saOopaTOpHu, COCTOHT u3 
4H, CHOCOOHOM cosqaTb HarpeB jo 1400°, KBapueBOH HIM KaKOli-H00 MHOL 
TOMMAaBKOH peakKUHOHHOH TpyObl UH XOMOAHbHHKA-JOBYWIKH. BoccTaHoBJeHHe 
HHILa TIpOHCXOJHT B TOKe BOJOpoa. Boyopog Nosryyaera 9eKTpomHs0m 10%-ro 
icTBopa NaOH u nogaerca B cucTemy yepes CKISHKYy THULCHKO C NMporaJJIO0M 
Id OUMCTKH OT BOSMOXHOPO NonasaHHa KHCMOpOsa HU Yepes OapOaTop C KOHILEHT- 
{POBaHHOH CepHOM KUCOTOM AIA OOe3BOxKUNBAHUA. CuCTeMa Tpe/BapHTe/bHO 
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HATIOHACTCA BOLOPOAOM u3 OasoHa. JIoByuIKa IpescTaBssAeT coool 60 KBa 
eBbIH XOJOMMIbHMK, OX/1a2KaeMbIt BOAOH, MOO MaTHHOByIO MMINEHb, Mp 
KPeMIAeMYyIO Ha JlaTYHHbIM XOJIOAMAbHUK. IIpH BbieneHH CBUHILA MCTOAOM BE 
TOHKH e)[MHCTBCHHbIM pe€aKTHBOM ABJIACTA aBOTHAA KHCJOTA, KOTOPOM, OfHak 
pacxogyetca Ha | Mr Bbilenennoro CBHHIa B TbICHYM pas MeHbILMe CYMMBI peg 
THBOB, PpaCXOJyeMbIX IPH XHMMYECKOM MeTOJe. 

[lpeqBapHTesbHBIMH OMbITaMH C PaMOaAKTHBHbIM HHJ[MKaTOPOM HaMu 6 
YCTaHOBJIeHO, YTO Ha MOByuIKe ocaxaeTcs 80—90 % nosBepraronjeroca nef 
POHKe CBHHUa; 9TOFO [WIA Wee M3OTOMHOrO aHaH3a BHOMHE ocTaTOUHO. VY 
CeYeMblii MaTepHadl, H3MeJIbYeHHbIN JO pasMepa 3epeH MeHee 0,1 mM, mon 
waeTCA B KBapeBYIO WIM WaMOTOBYIO JOAOUKY, B3BELIMBaeTCH MW BCTAaBJAeT 
B peakIMoHHyto TpyOKy. Tlepey] Kaxk{bIM OMbITOM NPOMSBOAMOCb KOHTPOVJIbE 
ONpoOoBaHve CHCTeMbI Ha COflepxKaHve B HEM CBHHIMA. 

Ilpexye Bcero npefCTaBJIAJIO HHTepeC HSY4HTb KHHETHKY BbIeeCHHA CBM 
M3 TIPMpOMHbIX OOpasoBaHul MpH TeMMepaTypax Hux*Ke TeMNepaTypbl MaBJIeHP 
Bpl0 H3y4eHO BbIeeHve CBHHIAa H3 pala MHHepasoB (ypaHHHUT, MOHAaly 
KOJIYMOHT, BAMKUT) B 3ABHCHMOCTH OT BpeMeHH HarpeBa M Temnlepatypbl. Kpus 
BbIMeICHHA CBHHUA pH OMpeeseHHbIxX TeMMepaTypax B 3aBHCHMOCTH OT Bf 
MeHH HarpeBa Jit BCCX H3YYCHHBIX MHHeEPavOB HU vin PpanuTa OyyT HaMu B Jan 
HeHMIeM CIelWaIbHO PpaCCMOTPeHbl. 

Bosrouka CBHHIa HAUMHAeTCH B 3AMeTHBIX KOJIMYeECTBaX IPH Temleparype 
COCTABJIAIONIUX IIpHMepHo 2/, OT TeMMepaTypbl MwiaBsIeHHA WCCeqyeMoro M 
TepHama. OcaxKJe@HHHbIM Ha JIOByLIKe CBMHel, cMbiBaeTca 10 ma 0,1 pacTBo 
a30THOM KHCJIOTbI C JBYMA KallvIAMH NepeKHcH BOJOpoa pH HarpeBaHuH. Oy 
CTKa CBHHIa OT A pyrux JeTYYHX KOMMOHEHTOB MpOH3O0JUTCA IIEKTPOMHTHYECK 
ero BbIJeJIeHHeM Ha aHOje Ip Hallpsa*KeHUH 6 BU Cue TOKa 60—100 ma. Hew 
PaJIbHbIi PaCTBOP a30THOKHCIOrO CBHHWa NepeHOCHTcaA B MUKpoMpoOupKy, 
ocamyaetca B Buse PbJ2 np nomomu KJ. Ilpo6upka oxnmaxyaetca Jo 0° A 
Oonee MomHoro BHIqemeHua PbJ2, uw ocayqok WeHTpudyrupyetca. B wenax O 
HWKEHUA PAaCTBOPHMOCTH OCaKa H yOOcTBAa ero BbICYLIMBAHHA B KavecTBe Tpt 
MBIBHOM 2KHKOCTH MbI IIPHMeHHIN cuupT. M30TonHbIi anasmHu3 CBUHIA MpONsE 
qusica Ha Macc-cnektTporpade MC-2M, . 

Jina paspemenua mpoOiemsl PpakKNHOHUPOBAHUHA H3ZOTONO 
CBHUHIWa Mph3BOAMJICA HB3OTONHbIH aHaH3 He3aBHCHMO XBOCTOBbIX (pakuM 
BO3rOHa H3 YpaHHHUTa H BCerO BbIAeIeHHOrO CBHHIWAa H3 ypaHHHHTa, a Takm 
XBOCTOBBIX (ppaKIMi BbIeICEHHOPO CBHHILa H3 rpaHuTa, Hapay c IByYMa NoronaM 
CBUHIa 3 pacniaBa sToro rpanuta. Jina pacimaBseHHa rpaHuTa jocraToue 
HarpeB Jo 1280° B TeyeHue 4—5 yac. 

V3 pacnaBa BOsroHAeTCA HE TOJIbKO CBHHEL, HO MH Apyrue a1emMenTHI. Tak 
CM€KTPOCKONMYECKHM AaHaJIH30M ObIIO yYCTaHOBeHO, YTO H3 pacriaBa rpaHAt 
BplietaioT Mg, Al, Si, Ca, Mn, Ti, Bi u apyrue snemenTEI, HO OCHOBHO 
MaCCOM B 3TO CMecH ABsIAeTCA CBMHeL. I]poBeeHHbIMH OMbITaMH OblIO yCTaHOE 
JI€HO, YTO IPH BOSPOHKe CBUHILa H3 HCCeEOBaHHbIX HAMM OOpasOB @pakiHOHE 
pOBaHHe H30TOMOB CBHHIa He Mpoucxogur. : 

B HacToamee BpeMA AHAJOPMIHbIe HCCIEOBAHUNA IIPOUSBOAATCA Ha GoVIbUIO! 
UHCI PasJIMYIHbIX MHHEPaJIOB HW NOPO] C WeMbIO YCTAHOBJCHHA PpaHutl UpuMeHh 
MOCTH METOJla BbIJeJICHHA CBHHIWA 43 NOpO MyTeM BosrouKu. B KayecTBe mpuMep 
OMpeeJIeCHHA TAKMM MCTOAOM H3OTONHOrO cocTaBa CBHHLa B Mopoax mpHBese! 
pesyAbTAaTbI, NOJYUCHHbIC AA Ppanura panakuBu 43 TuTKApanta u Asia WByX oO 
pasuoB rpaHutTos u3 Tepcxel Ana-Tay (cm. Ta6a. 1). 

['paunt panaxusu [lutkapauta Obi BbiOpaH juia uccneqoBaHna TOTOM) 
uTo, No JannpmMm A. I]. Bunorpayosa u C. VY. 3prKxosa (?), stToT rpaHuT uMeeT aH 
MaJIDHbIM H3OTONHBIM CocTaB. OOpasubl rpanuta Tepcxefi Ana-Tay Opiain BbIOpé 
Hb! MOTOMY, UTO OHH, OyAY4H OMHOBOSPacTHbIMH, HMEIOT Pe3KO OTIHUHOe COLepxa 
He ypana W TOpHA. OHH MCCHeAOBAIMCh A BLIACHCHUA BAMAHMA paqvoaKkTHE 
HOCTH NOpO Ha H30TOMHbI CcocTaB CBHHIIA. 

I]paBubHOCTh NOMYYeHHLIX HAMM pesyNbTATOB Ja ws0TOMHOrO cocTae 
CBHHUOB MOATBEp*KaeTcCA CeyloujuMU dPaKTamu: 1) KoNMUeCTBO BHI,eNeHHOr 
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Ta6Onuyua 1 


M30TonHbt cocTaB CBHHIa B mlopoyax * : 


ou 


Coxep>k ane 


. V30Tonupili cocras Pb 
B% 


Tlopoma, MecToHaxox 7eHHe 


Kogu4. BbIesieH. 


Pb B mr 
U-10- 
The10-3 

Pb 206|Pb 204 
Pb 207/Pb 204 
Pb 208/Pb 204 


Tpanut panaxusu, ITInrkspaura, 
KOA CP RUSS Sa eee 2, DE SiKy 
To »#*e Soo eee eee ‘ 
Tpanut, Tepcxet Awna-Tay, 
Kupr. CCP*- me A PELE 1 ; 
BORO w EAs tss ces sme aes so [iee9S) ill 12, 


,2 | 17,58} 15,44] 37,29 
,2 | 17,55|-15,64] 37, 0¢ 


9 | 19,40] 15,91] 39,29 
7 | 20,74] 16,38] 39.43 


* V30TONHbIH aHamH3 nmpousBonzHuca I. B. Apyseitko u A. B. Jlopmoc. 


Hila B OJHOH 3 poo cocTaBaNO 8,7 Mr Hu, CeOBaTebHO, MOryHe ObITD 
el 3arpxASHeHHA, KOTOpbIe COCTaBJIAIOT IpHMepHo 10 ur (4), MorauH BHecTH 
aOKy B OllpesesleHve H3OTONHOrO COcTaBa Bcero WMIb OKONO 0,1%; 2) KaK 
YKa3bIBaJIH PaHee, HAMM BbIJeJIAJICA CBHHEI H3 [BYX MpoO oOHOrO Hu Toro xe 
asia rpanuta [[MHKspanta B pa3sJIMYHbIX KOJHYeCTBAX, H Ip 3TOM H3OTON- 
A COCTAB CBHHILa ObluI B OOOHX CyYYaAX OJMHAKOB. 

Ilpeamaraemplit MeTOy BHI,eeHHA CBHHIa W3 IpHpOAHbIX OOpasoBaHHit pas- 
aeT BOMpoe 06 oNpesesIeHHH H38OTONHOrO COcTaBa CBHHIA B Hopoyax. IlonpirKka 
ACHCHHA MIpHpob! OOBIKHOBeHHOTO CBHHILa IyTeM OJHOBpeMeHHOrO ompeje- 
MA H3OTOMHOrFO CcOCcTaBa CBHHIla H3 MOpO HW CBHHWAa OTTOPrHyTbIX H3 HUX 
@HHTOB BPA IHW MOKET CUMTATHLCH IIpaBHJIbHOH, TaK KaK TPYHO Hale@xKHO ycrTa- 
HTb CBA3b TaJIeHHTa C TOM WIM HHO MOposon. JA pewieHvA 9THX BOTIPOCOB 
mue BCerO HCMONb30BaTb OlpefeseHve H380TONHOrO CBHHIWa, BbIJeueHHOrO 
OcpeCTBeHHO H3 T0poj. 

B nacTosmee BpeMA HMeeTCA MHOTO JaHHbIX IO H3OTOMHOMY cocTaBy rawe- 
fOB, H Tak KaK H3OTOMHbIM COCTaB CBHHIa H3 raJieHHTOB, Kak BIIepBbie yKa- 
1H. E. Crapuk, a3aTem H (pyre aBTOpbl, pasJIM4eH JIA pasHbIX BO3pacTOB 
’), TO MOXHO O%KHaTb, ITO AVIA MOpOk CoXpanAeTCA Ta we 3aBHCHMOCTD. 
Jina paccMoTpeHHa pesyJIbTaTOB ONpesesieHHA [BYX OOpasloB KaJIeqOHCKUX 
jHuToB c Tepcxeit Ana-Tay (oOpasupi A. $1. KppiioBa), uMeromjux pasn4uHoe 
jepkanve ypaHa H TOpHA, HEOOXOJMMO 3HaTb TOUHOe CcoOfepxKanHHe CBHHIUAa 
sTUX Nopoyax. Hocue Toro Kak OyjeT 3akOHYeHa paOoTa MO yTOUHEHHIO sTUX 
AWeHHH, MOKHO OyjeT CelaTb HEKOTOPbIe BbIBOb! O BJIMAHHH paj\uOakTHB- 
°TH MOpOA Ha H3O0TOMHbIM COCTaB CBHHILa. CylejyeT OTMETHTb, TO, Kak H CJIe- 
3410 OXKU[aTb, H3OTOMHbIM COCTaB CBHHIa H3 TpaHMTOB HECKOJIbKO OTAMYAeTCA 
M30TOMHOFO COCTaBa CBHHILa, BbIJeJIEHHOrO 3 radeHHuTa (cpequero us 90 ompe- 
1eHHi). 

Mero BO3rOHKH MOXeT ObITb IPUMCHEH H JIA KOJIMYECTBEHHOPO OpeevieHHA 
{Hla HW ypaHa “3 Nopoy. PaOoTb! B 9TOM HallpaBJeCHHH NpPOWsBOATCA. 


Paymespiiit uncruryt um. B. T. Xnonuna Tloerynusio 
Axajlemun HayK CCCP 23 VI 1956 
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r. A. KPHTCKHA u I. JI. MATKAA 


OBMEH TJIMWMHA MW CHHTES3 MYPHHOB B MNEWEHH roulyBA 
(I1pedcmaenexo axademuxom A. H. Onapuneim 2 VI 1956) 


Ilpo6sema OvocHHTesa NypHHoB yxe cBblue 50 weT NpuBJeKaeT K cee BE 
MaHve uccmejopateneh (',2). B  sToH mpoOseme B HacTOAlee Bpe 
TBeplO YyCTAHOBJICHHbIMA OCHOBHBIMA akTaMH MOXKHO CUYHTATb fe 
Hble H30TOMHbIX HCcCIeqoBaHuH (°,4), KOTOpble NOKa3aJIH, ITO JJIEMeCHTaPHbh 
MIpefWiecTBeHHHKaMU TIYPHHOB ABJIAIOTCH PIMIMMH, yIvieKHCOTa H MypaBbiil 
KHCJIOTAa. | 

OG6napy2keHve NPOMEKYTOUHEIX NPOAYKTOB IIpH OMOCHHTeSe IlypHHOB MOK 
OYeBHAHO, ObITh JOCTHTHYTO IyTeM CHCTeMaTHYeCKOrO HCCIeEAOBAHHA MPORYKT 
6HOXHMHYECKUX MpeBpallleHHH JIEMCHTAPHbIX IpefWIeCTBeEHHHKOB MYyPHHOB. 

B upembigymiux padotax (°,°) Oblio oOOHapyxeHo 12 payuoaKTHBH 
(pakunu, oOpasyrolluxca B TroMoreHaTe TeyeHH rowyOa v3 rainwuna-1-C 
HECKOJIbKO PaWOaKTHBHBIX (PpakUH OblIO NOWyYeHO OT ONbITOB c C?4-myf 
BbHHOM KuHCIOTOH uCMHQO,. 

B. HacTOAMeM HCCEOBAHHU MpeCTaBJIeHbI WaHHble O IpHpose H OHOXHM 
ueCKHX CBOHCTBaX pAfla 9THX pakunH. 


QKCNeEPHMeCHTANLBHAA YAaACTh 


J\ia uccmeqoBpaHHa OOMeHa TuIMWHHa MW CHHTe3a NYPHHOB HCMoNb30BaNal 
nleueHb rowry6a. B kauecTBe MeYeHBIX CyOCTpaTOB CHHTe3a MYPHHOB HMCHObS 
BaJIMCb PIMWHH-1-C! y C!4-mypaBbuHaad KucoTa. Kpome MeveHoro mpesecTBe 
HHKa JIA AKTHBAWMH OHOCHHTESA My pHHOB B roMoreHaT Neveu OOaBAIUCh PE 
TaMUH, MMPyBaT, METHOHHH, POJeBad KUCIOTA, PocdaTHIi 6ydep, KCl, MgCle 
ABYYrleKUCad Coa BCOOTHOWMeHHAX, YKa3aHHbIX pauee (°,°). MuxyOanna ¢ 
cet 45 mun. mpu 38—40°. Jlenarypaiua OcHOBHOM YacTH GeTKOB Mocue HHKYyOall 
NpOHSBOAN Nach H-OyTaHOJIOM IpH nogorpeBauun Jo 40—45°RB Teuenne 2 4aco 
@usbTpaTb! OT OeMKOBbIX OCANKOB XpoMaTOrpadHpoBasucb, HW XpoMaTorpaMM 
aHaJIM3MpOBaJINCb B yJIbTpaxeMHCKone (7) C NOMOMLbIO paquoaBrorpaduy, uv Apyr 
MH MeTcqamu. X pomaTorpaus—nucxogamaa, 6Gymara—JlenuurpaycKolt daop: 
Ku MM. Bonogapckoro («6bicrpas»). muna xpomatorpamm 45—50 cm. B xauect 
PacTBOpHTeJIA MpHMeHAacb CMecb: 90% -ro HacbIeHHOrO BOAO H-OyTaHoma 
80% - MypaBbuHolt KucnoTH. Ja onpegqenenua YAeIbHOH payuoakTHBHO® 
PHNOKCaHTHHA NOcMeAHHK OUMIacA OT MpHMecH paqMoaKTHBHOrO aslaHHHa 
NOMOUbIO NepepasrouKH B BOMOHACHIINCHHOM H-OyTaHOJIe C HaNHBaHHeM Ha J 
Kamepbl.3%-ro aMMHaka. 

Oomni MpHHuAM nyeHTHpuKalHH paqMoaKTUBHBIX dpaKkunii, o6pa3yioulu 
ca H3 riuiMHa-1-C'* B romorenate NeyeHH rosy6a, CocTOAN B TOM, UTO TepR 
HavaIbHO MCCeqOBaach OOWlad XUMMUeCKas XapakTepHcTHKa pas/MUHE 
pakuwi. OTO AocTuranocb MpocMOTpoM xpomaTorpaMM B YJIbTpaxX€MHCKOF 
oOpadorKoli XpoMaTorpaMM -pa3MUHBIMM NposBUTeAMH, XapakTepHbIMU JK 
TeX HIM ApPyrux BellecTB (Opompenon6nay, HUHTHAPUH HM Jp.), 3aTeM OTIed 
Hble PpakUMU NOABeprasuch TuApONUsy B WeNOWHOL uM KUCAOL cpene. [loc 
BbIACHCHHA OOWWMX XMMMYCCKUX CBOHCTB OTeNbHBIX pakunit ON OUNMAIH 
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2HHH BeJIMYMHbI Ry HCMbITyeMOro BelllecTBa 
IMKa OHH CUHTAMIMCb UCHTHUHBIMH. 

-Ipu onpbickuBaHHH XxpomaTorpamm 6pom- 
onOuIdy Ha XpoOMaTOrpaMMaX BBISBIAJIUCb 
Tble NATHa Ha CHHeM doue. Ha ocuose 9TOIli 
“HOH =peaKIHH HaMH C TMOMOMIbIO COOTBeT- 
TOUNHX METUHKOB OblIO yCTaHOBJeHO (puc. 1), 
7-A *pakWHA ABIAeTCA AGNOUHON KUCIOTOI, 
— TuIMKOeBoh KuCOTOH, 10-1 — suTapHolt 
qoToH u 12-a — tymapoBoli KucnoToH. Kak 
ee yoke Oblo ycraHoBneno (°), 12-9 dpax- 
-BHuAHa B yJlbTpaxemucKone. C MOMOIIbIO 
paxemMucKona HaMH Obl MpoBepeH H MOJ- 
2KJ€H BbIBOJ O TOM, 4TO 12-q pakWHA AB- 
rca (yMapoBOoH KHCOTON. 

da ocHoBe UBeTHOH peakIIMH C HHHTHypH- 
WM paBeucTBa Apr OblIO yCTaHOBJeHO, TO 
paqMoakTuBHaN (pakIHA OT OMbITOB C ruH- 
om-1-C!* spaaeTca riityTaMHHOBOH KHCJOTOI. 
kau 5,7,10 u 12 aBastorcs OOmIMMH Kak 
OMbITOB Cc ruiMmuHoM, 1-Cl4, Tak u WA OnbI- 
WO 

cocTaBe 3-H (bpakIHH KpoOMe He BOlleyuero 
saKWHIO PawMOaKTHBHOrO TJIMUMHA ObLIH 06- 
YKCHbI PayvOaKTHBHbIN, rIyTaMHH HW CepHH. 
Kak mpakunun NoNe 7, 8, 10 u 12 aBnsatoTca 
HHYeECKHMH KHCJIOTaMH, TO O4eBHHO, UTO 
30BaHHe YKa3aHHbIX (pakUMH He ABIAeTCA 
€@KYTOUHBIM TIpOWeccOM CHHTe3a THIMOKCaH- 
a H3 IJIMIHHa. 

CYAA MO aHHbIM MpefbiqyuHx Ucce,OBa- 
(°,°), IpeqcTaBIANOCh BeCbMa BePOATHBIM, 
9-s dbpakuua OT OMbITOB c riMuHHOM-1-C'4 4 
(pakuua oT onpitop c C!4-mypaBbHHoH KuC- 
H ABAIOTCH HH IpOMexKYTOUHBIMH TIpo- 
TaMM TIpH OvOCHHTese TyYPHHOB, HJM Bellle- 
MH, TeCHO CBA3aHHBIMH Cc OHOCHHTe30M 
HOB. ; ; 

oTHOWeHHH dpakuuu. Ne 5 oT OMBbITOB ¢ 
YpaBbHHOH KHCOTOH Oblm0 H3BecTHO (°),: 
OHa oOONaqaeT CHHeH duyopeclenwueH B 
rpadvomete H BkJIO¥eHHe B Hee C!4 3 Cl4- 
BeHnol KHCJIOTbI pesKO YCHJIMBaeTCA Tp 
\BJICEHHH (pOMMeBOH KUCJIOTHI, BIIMAIOMeH WH Ha 
‘e3 IYpHHOB. 

Ppaxuua No 9 or onbiros c rmuuHHom-!-Cl 
IeHHO OOpasyeTca pH AOOaBeHHH pHOo3s0- 
cata (°), KOTOpHI mo JaHHbImM IpunOepra 
Tp. yuacTByeT H B OMoCHHTese MypHHoOB (‘), 


2HO C TeMH HJIM APyrHMu BelllecTBamu (MeTuHKamn). IIpu mHo 


MOILbIO MOBTOPHOH XpomaTorpacun Hu 3aTeM xpomatorpaupoBasuch Mapaa- 
foKpaTHOM COBr 


Pue. 1. PaquoakTuBuble MpoxyKTbt 
mpeBpamleHua rimuHHa-1-C!* B ro- 
MoreHaTe meyeHu rowy6a . (poTo- 
rpadua payzuoastorpammp!). 0 — 
HCXOJHOe MOMOMKeHHE JIA XpoMa- 
Torpadun, 1 — nykseoTHazHan 
dpakuna, 4— uno3un, 5 — ray- 
TaMHHOBaA KHCIOTa, 6 — TPHMOK- 
caHTuH, 7 — sAOn04uHaA KucyOTA, 
§ —raukonepanx Kucnota, 10 — 
AHTapHad KucsIoTa, 12 — bymapo- 
Baa KucsoTa. Iluppbt oO03HaualoT 
HoMepa dpakuult 


lyupyxA ux OOpasoBanne. B onmpirax 6e3 oOaBseHHA pud030-5-sociara 
@pakuna oObmHO He BbIABJIACTCA HIM BbIABJIAeCTCA OUCH C1a60. 

> MebIO BbIACHeHHA OMOXMMHUeCKHX CBOlicTB (pakuHH NeNe 9 u 5 Hamu 
1 IIPOBeJ[CHbI OMITHI 10 H3yYYeHHIO HX peBpallleHuH B roMorenaTe MeyeuHt 
6a B TeveHHe 2-yacoBoh HuKyOawHH. B napadesbHOM ONbITe B romMorenaT’ 
BIAJICA PaMOaKTMBHbIM THMOKCAHTHH, NOJYYeHHBIM OT OMbITOB C TvIMILH- 


1-C!¥ (Ta6n. 1). 
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Jlauupie Taba. 1 yKasprBaroT Ha To, 4TO d@pakuua Ne 5 ABIAeTCA OHATOp 
dopmuata, a paxuta NeQ9 — qoNaTOpoM rIMUMHOBOK TpynnupoBKU pH Og 
CHHTese ypHHoBoro Kouba. U3 tan. 1 BugHO TakxKe, YTO PHNOKCAHTHH 
MOKeT ObITb IpeIMeCTBCHHHKOM HYKJIeOTHAOB pH HOBOOOpasoBaHHH NocaE 
HUX H3 9JIEMeHTApHbIX MpellectBe 
HHMKOB. 


Y jlempuan paHOaKkTHBHOCTb IlypHHOB B pa3- OueBu HO, UuTO pu OuOocHHTE 


JHUHBIX ONbITAX MO BKNOUeHHIO (B HMl/MHH 
na 1 mr 6e3 yueTa Koaidunuenta spdex- MyPHHOB HMeeT MeCTO IPOMexKyT 


THBHOCTH) Had peakilMA COeAHHEHHA Tipeque 

BCHHHKa [YPHHOBOFO KOVJIbIa C | 

Ya. Pade Hocda HHKYCALHM = GosHOy «©(HH pHOosHomocaTHa 
‘ \ 


Taoauna 1 


oe : 
Coezunenue, 206aBmaemoe ae Be Eas he ses KaK BU di 
B rOMOreHaT ae a: so a ioe paces 9 a 7 
ge Bs ges Tao. 1, ppakuun NeoNe 9 MO BKI 

ok #2 | £8¢ yalorcd TvlaBHbIM OOpa3s0M B 
of | =5 | F** xKneoruquyo pakuHio; BKJIOUeR 
Ke cBoOOqHOrO THMNOKCaHTHHa BE 
C14-rpynoKkcauTHH ~1600 | cnenbr|cienbt KeOTHAHYIO dbpakiHio, Haocdop 
®paxuna 9 oT oni 34| 121 | 347 pecpma HeBesmuKOo. Tlostomy cpasi 


Ta c ravmunom-1-Cl4 ; 
paxnusa BoP OnnTe 647| 398 613 T@eJIbBHO BbICOKaA payHoakTHBHO 


c Cl4-mypaBbuHoli HYKJICOTHAOB H3 ONbITOB TWO BKJIO 
KUCJOTOH HuIo (pakuuh NeNe 9 u 5 He MOF 
ObITh OOBACHeHa HOBOOOPa3s0BaHH 

rHMOKCaHTHHa JO HOBOOOpa3s0BaHHA HYKJICOTHOB. 
TakuM O6pa30M, NOKa3aHo, YTO 3HaUMTeJIbHaA YaCTb PIMWHHAa B WeveHH I 
JyOA BKIOuUaeTCA B OpraHHuecKHe KHCJIOTbI: AOJIOUHYIO, TVIMKOJICBY10O, ABT 
HYIO H cbymaposyw. IJoKka3aHo BksoueHve Cl4 B TypHHbI B roMoreHaTax Teue 
romry6a “3 dpakunu Ne 5 or onpira c Cl4- mMypaBbHHOH KHCJIOTOH HM U3 (paki 
Ne 9 of onmbITOB c raMuunom-1-C-'*. Ilomysenbl JaHHble, yKa3bIBarollHe 
TO, UTO Nponecc pHOo3suAalun Npe_WecTBeHHHKa MypHHOB ABJIAeTCA OOA3ATE. 
HOM MpOMexXyTOYHOH peakWHel pH OuOCHHTese IyPpHHOB, 


Vucrutyt 6uoxumun um. A. H. Baxa Ilocrynmaio 
Axkajemuu HayK CCCP I VI 1956 — 


UMTHPOBAHHAA JIMTEPATYPA 
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Joxnayn Akanqemun nayx CCCP 
1956. Tom 411, Ne2 e 


" BHOXHMH A 


Jleictautesbupiit useH AMH CCCP B. H. OPEXOBHY u B. O. LWIMHKATEP 


MOJIEKYJISAPHbIE BECA TIEMCHHOFEHA HW MENCHHA* 


sydeHHe (PUSHKO-XHMMYeCKHX CBOHCTB KOMIOHEHTOB, COCTABJIAIONIUX  CH- 
My TiIpodbepMeHT — (bepMeHT, HMeeT CYLIeECTBEHHOe 3HaYeHHe WIA BHISCHeCHHA 
fanusMa OOpasoBaHHa tbepMeHTOB H3 HX HeaKTHBHBIX Mpe/leCTBeEHHHKOB. 
FOMKaJeHHIO, B pAe CJly¥aeB MbI CTaJIKHBaeMCA C OTCYTCTBHeM TO/{POOHbIX, 
OpOH HM OMHOSHAYHbIX (U3SHKO-XHMHYeCCKHX XapaKTePHCTHK JIA TaKHX CH- 
. STO KacaeTcA B MepBylo ovepefb CH- 
MbI lelcHHoreH — nencHH. BesnunuHa 
[eKYJIApHOrO Beca MelcHHa, HalIpuMep, 
aCHO JjaHHbIM YucabcKOH smadopaTo- 
cocTaBiseT 35 500—39 000 (1,7), a mo 
THBIM [pyrux aBTopoB — 32 500 (8). Ha- 
ly C JaHHbIMM O TOMOreHHOCTH MenmcnHa 
M MIpHXOu0Cb BCTpeyaTb. yKa3aHHA O 
} HeoqHOpoyHocTu. Bee sto vu nobyAuO 
>} TIpeANpHHATb H3ydeHHe NelcHHorena H 05 400 2/cm? 100 
ICHHa, H B [lepBytO OYepeb HX MOJIEKy- =e 

DHbIX BECOB, CTCENCHH aCHMMeETPHH UTO- Puc. 1. 3aBucumMocTb Koapdunnenta ce- 
“CHHOCTH. JMMeHTaluH OT KOHIeHTPalHu llencHHO- 
‘B pa6oTre Uucnoub30BaIHCb TWepeKpH- reua (a) u nencuna (6) 
JM30BaHHbIe MpenapatTsl ** memcHHore- 

HlosyyenHoro m0 Metogy Xeppwora (°), H MelcwHa, BbIqeweHHOrO cmMp- 
sbIm cuoco6om Hoptpona (°,*). B KayecTBe pacTBOpuTesIA BO BCeX CJy- 
1X ymoTpeOmssca cbocdaTHEi OydepuEi pacTBop, COcTOsIMMH M3 cMecH 
18 M KH.PO, + 0,002 MNa,HPO, + 0,1 M NaCl c pH 5,9. Taxue 
1OBHA MO JMTepaTypHbIM JaHHbIM (4) HaOosee OAPONPHATHHI AVIA CpaBHUTeJb- 
°O MU3y4eHHA MeMcuHorena H MemcuuHa, Tak Kak B 30He PH 5,9 06a OeuKa co- 
AHAIOTCA B HATHBHOM COCTOAHHH (MpH Gouee merouHOM pH moxer uMeTb 
eTO JleHaTypallua mencuHa, a Upu Oomee KMCAOM—AaKTHBAIMA TMelcwHorena). 
‘CequMenTauuvaA uUsyuandacb B YubTpalleHTpusyre CHCTeMbI 
eq6epra (2) mpu ckopoctu Bpaulenua potropa 61 000 06/muH. u TemnepType 
5—21,0°. Kontpowb 3a CeHMeHTallveli OCYIINeCTBIAJICA MeTOJOM COBMe- 
HHBIX wiKa (7). KoscbduiMexTbl ceqHMeHTaIlMM s* paCCUHTbIBaIHCh rpadu- 
°KHM crocodom 0 cbopmyute: 


s° = In (%_/ %1) /o* (f2 — 41), 


2 X,, X2 — paccCTOAHHA OT CepeMHbI TpaHHUbl OCefaHHA AO OCH BpallleHHA BO 
emai t,, t,3 @ — yrmoBaad cKkopocTb. KoadpulveHTbl CeHMeHTalHH IIpHBo- 
JIMCb K CTaHapTHEim ycoBpuam (H,O mpu 20°) “ sKcTpallomMpoBasuch K Oec- 
HeYHOMY pasOaByeHuio (cm. puc, 1). Takum oOpa30M NoslyyeHbl KOHCTAHTbI 
[MMeHTaluMu Mencunorena s = 3,60-104%cex. uw mencHHas = 3,25-10°'* cek. 
JIMTepType MMeIOTCH [Ba 3HaYeHHs JIA KOHCTAHTbI CeAMMCHTAMH  TencHHa: 
= 3,1-1071* cex. (8) u, noBuyuMomy, Oomee ocToBepHoe 3,3-107'* ceK. (7). 


| 
| 


* B paOote npHuumana yuactue B. UM. [lerposa. 
** T[penaparbl mercuHoreda H MencHHa GbImM suoOe3HO MpeOCTaBJIeHbI HaM JI; A. Jlox- 


HOH. 
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Tudoy3ua. VUamepenua xoncrant Audpysud NpoBoqusHch B ave 
kax Jlamma (7). -Temmepatypa B Tepmoctate (20,5°) MofmepxkuBalacbh C 10 
HocTbio -+ 0,003°. J[nutTembHocTb onbiToB cocTaBiasa 24—30 4acoB, CHEN 
Jenanuch yepes Kaxpbie 4—5 yacos. [upbysua mencuHorena M NercuHa Mp 
BOMMaCb B ONO H TO Ke BpeMA B [BYX paSHbIX stuelikax. Koadputtue 
qudpy3au paccuHTbIBaICcb M10 MeTOJy MOMeHTOB M3 rpaHKa 3aBHCHMOCTH — 

(quctiepcua) OT BpeMeHH ¢ H Mel 
Ta6Oauna 4 yom makcuMaJIbHOH OpAHHaTEl ( 


KoucrauTs! uppy3uu mencunoreHa u mencuna AH: WOAH (A) us rpadukoB Sag 
(D,, BbtuNcHeHO MeTo,oM MomeHToB, D4, —no cumoctTu (A/H)? ort. Cuegyer ¢ 


MaKCHMaJbHOH OpsMHaTe MH Mm0uLayH) MeTHTb, UTO YIKCHeEPHMeHTAJIbHi 
TOUKH XOPOLO JIOMKHJINCb Ha OP 

Tencunoren Tlencun Myt0O JIMHHIO, BO BCAKOM CJIYdae 

KomuseTpalan TeueHHe 24 4acoB OT Havasia OTBIT 


Bb rt00 ma | p10? | Da -10"| Dm-t0" | Da-10"  yTO cBHyeTembCTByeT O HOPMad 


HOM TeyeHHH yuddpysuu. Paccy 
TaHHble Kosq@puUHeHTh! Auddysi 


a's ut Lee ey wiles MPHBOAMICh K CTaHAaPTHBIM } 
0°75 804 | 7.66 | 9,25-| 9,28 sopusam (H2O upu 20°). Kak BH 
0.60 DT fest 8,61 8,48 HO 43 TaOm. 1, KOHCTaHTa UDO 
0,45 7,00 | 7,55 | 8,41 | 8,58 3H IelcHHOreHa OKagaslacb pa 
0,30 7,30 7,38 8,06 1,90 Holi D = 7,54-1077 cm2/cex, 
7,62 | 7,46 By id. 6,0" nencuna D=8,70 — 10°77 cm*/ee 

Cpeauee 7,54-10-? 8,70-10-7 Ilocnequsa BeHuHHa JOBOJb 
cm?/cek. ‘em2/ceK. Omu3ka K 3HayeHHIO D=8,9F 


10-?.. cm?/ceK, loslyyeHHOMy If 

HiCCJIeMOBaHuM MelcHHa B alleTaTHOM OydepHom pacrBope upu pH 5,4 (°). Tpk 
Bogumoe Hoptporom (7°) 3Hayenuve D nencuna, paspuoe 5,44-10-? cm2/ceK, 0 
BHJMMOMY, SABJIA€TCA SHH2KeCHHBIM. : 

Cremenb romoreuuocrys. Ilonyyennpe npu usyyenun cequMe 
TalHH MemcHHoreHa M MelcCHHa SKCIepHMentTambuble WaHHble NO3BONHAM Ol 
HUTb CTeM€Hb FOMOFeHHOCTH STHX OeJIKOB. 
Jl STOH We MbI BOCHOMb3O0BaIHCb Mp He- 
mom J{pé uw Or (4), ocHOBaHHBIM Ha O6nIeM 
MeTOe H3yYeHHA NOMHANCMepcHocTH 10 
PaClIMpeHHIO CeMMeCHTAaLMOHHBIX KPHBbIX 
(??,28). CormacHo sTomy cnuco6y mpx or- 
KJlaqpiBanHu lg B = lg(A/H) mpotus lg t 
(A naomagb, B—makcumambHan opyu- ee ae 
HaTa CeMMeHTaWHOHHOH KpuBoH dn/dx = sec er 
= f(x), t— Bpema) B cayuae ToMoreHHOTO pye. 9, 3azucumocts Ig B or lg t fa 
BeLLeCTBa NOJlyuaeTCA TIpAMas C HAKJIOHOM  0,9% pacrBopos mencuHorena (a) H Tel 
1/2 (Tr. e. pacluupeHve rpaHuithl UeT TOMb- cuHa (6) : 
KO 3a CyueT Audpy3sun). PesyabTaTHl n0,06- 
HOM OOpaOorku HalIHX JaHHbIX, MpeAcTaBeHHble Ha pUuC. 2, AaloT upAMyio Cc Ha 
KJIOHOM 0,42, YTO CBHJeTeIbCTBYeT O TOMOPeHHOCTH TO MOsIeKyJAPHOMY BeC 
M (opme vacTul, MencuHoreHa uM Mencuna. 

B mobsy 3aKOUeHUA O TOMOFeHHOCTH HCCHeYMBIX 6eIKOB TOBOpHT Hu OJP 
30CTb K e€QWHUIe OTHOWeHHH D,,/D 4 (cM. Tan. 1). 


Yqeabupe o6bembI V nencnHorena u Nencuna Obliu usMepeHbl MK 
HOMeTpHuecKH (CObem NuHKOMeTpa 10cm? pu 20°) Aa HecKONDKUX KOHeHTpA 
uli OenkoB: 0,9—1,0%. V Gbin0 BbryncneHO mo dopmyue: 


V =v[1/m)—100/p(1/m—1/m)}, 


rye v— oOpeM TMKHOMeTpa, MM) — BeC pacTBOpHTeA, m — Bec pacTBop 
p/100 = gu/m — Becopan JouIA pacTrBopeHHoro BellecTBa (g — konlleTpaty! 


402 : 


BeJIMUHHbI OKA3aJIMCb MCHBbIIMMH, YeM OObIUHO IIPHHHMaeMan JIA Mencuna 
auunHa V = 0,755 (4), apnsiomjascad cpequeli BenuunHoli YA@IbHOrO OObeMa 
OBbIX BelIeCTB. 

M ONe€KYIAPHEIH Bec paccuHTHBascaA MO usBecTHOH dopmyse 
Oepra M = sRT/D (1—Vo). Ina nencunorena pprucneno M = 42 240, 
| mencuna M = 32 930. [lia cpaBnenua mpuBeyem 3Hayenns MOJIeKYJIAp- 
BeCOB H3 H3BeCTHBIX HAM JIMTepaTypHbIX aHHbIX. J] mencuHa MeTOJOM 
IMCHTAIMOHHOrO paBHOBecHA OblwIo NonyeHo M=35 500 (4) w M=39 000 (), 
MSMCpeHHIO OCMOTHYecKoro aBleHHA 38 000 (*), mo cBeTopaccesHHtO 
HAA BetMunHa M = 34 800 (°). HaOmogatomueca pacxomyenusd o6ycmoB- 
» MO BCeH BePOATHOCTH, PasHbIMH YCJIOBHAMH MOCTAHOBKH OMBITOB, a MO- 
ObITb H OOpaTHMoli arrperatueli uacruy B pacrBope (3). Uro KacaeTca Move- 
APHOrO Beca NelcHHOreHa, TO KpOMe BeJIHUHHbI 42 000 mo ocmoTH¥ecKomy 
eHuio (°) H HefaBHero yKa3aHHa Xeppuortra na BennunHy M = 42500, 
YYeHHyiO MeTOJOM cBeTopaccesnuna (1°), ApyrHxX JjaHHbIX He HMeeTCH. 
FacnolaraAd JaHHbIMH O 3HaveHHAX Ss, Du V yaa encuHorena uv Melcnna, 
MOIJIH pacCYMTaTb OTHOMEHHE KOSPPUUHeHTOB TpenuA f/f), HCXOAA U3 ypaB- 
a: 


Ti 10 Voy sv Ti. 


A f/fo,MOXHO Oblio, JONycTHB HaIHUNe THAPOAMHamuyecKOl ZKBUBAeHT- 
HM HCCIeAOBaHHbIX HAMM OeJIKOBBIX MOJI€CKYJI KaKOW-HO60 reomeTpHyeckon 
ype, paccuuTaTb CTeleHb ACHMMETPHH, T. €. OTHOLMeHHe Ocel (uryppl. IIpunn- 
B KayecTBe Takol dbury- 
BbITAHYTHIM § 9JIJIHTICO], 
BBIYHCJIMJIH + OTHOIMeHHA. 
yoceli b/a (cm. Ta6n. 2), 
MHpytolleH MOJLyYeHHbIe 
“M (v3HKO-xumMHyecKHe 
eee KA TetICHHOre-" Tlentunoren | 3,60 | 7,54°|.0,726| 42,2 | t,28,|°4, 
wWmencuua. EctecTBeHHOo, Tlencun 5 258570 10,7251 52,9 1446: PS, 
 BBIUHCJIAe€Mble TAKUM 06- 

OM Be@JIMUHHbI CTCM€HH ACHMMETPHH ABJIAIOTCA HECKOJIbKO YCJIOBHbIMH, HO 
2Ke OHH JaloT HeKOTOpoe UpescTaBseHHe O cbopme MosiekyJbl. IloppimenHas 
TeHb ACHMMeTPHH MencHHoreHa, 10 CpaBHeHHIO C MeMCHHOM, MO3BOIAeT 
[aTb, UTO B Mpollecce aKTHBALMH, T. €. MpeBpallleHHA MercHHorena B MercH= 
TIPOHCXOMUT OTUIeMNeHve YACTH MOJICKYJIbI; MPH 3STOM MOJIEKYJIAPHbIM Bec 
[eMJIeHHOrO OCKOIKa MOXeT JocTuraTh BemMunHEi M = 9-103. 


Ta6Omuna 2 


s-41013 | D-4107 V | M-10-3) fifo bla 


ib 
6 


Iloctynuso 
9 V 1956 
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Jloxaagm Akagemum nayr CCCP 
hes 1956. Tom 111, Ne 2 


H. ®. PASHHA, M. T. KO3JIOBCKHH u B. B. CTEHJEP 


O PASPYLUEHHH CBMHILOBbIX AHOJOB IPH IJIEKTPOJINSE 
CEPHOKHCJIbIX PACTBOPOB 


(ITpedcmaenexo axademuxom C. H. Boaodxosutem 22 VI 1956) 


Paspyuienve CBHHILOBbIX 9JIEKTpOAOB IIpH aHOAHOM NOApHsallMu B CepHt 
KUCJIBIX paCTBOpaX MOXKHO Ha OCHOBaHHH uccJeqoBanHh (**) mpeycraBH 
ce6e CueYIOULMM COpa3oM: MepBOHAavaIbHO Ha CBHHWe OOpasyercs CON Mam 
pacTBOpMMOrO, HeXIeKTPOMpOBOAHOrO cybipaTa CBHHILAa, KOTOpPbI aslee OKA 
CIHeTCA JO JBYOKHCH BCJIeEACTBHe NOBbIMeHHA MJIOTHOCTH TOKa B Wopax Cyd 
bata. J[Byokucb CBMHIa MOUTH HepacTBOpHMa B pacTBOpe CepHOH KHCJOTHI 
MMeeT XOPOLIYIO 3JIEKTPOMPOBOAHOCTh 3JIeKTpOHHOrO XapakTepa (°); B CHH 
3TOrO Ha ee NOBEPXHOCTH CTAHOBHTCA BO3MOXKHbIM OCHOBHOH Mpomecc Ha Hepa 
TBOPHMOM aHOsle — paspxq UM BbiIqeneHue KuCNOpoqa. B nopax 3all\uTHO 
fJIEHKH JBYOKHCH CBHHIa pacTBOpxAeTCA MeTaJIMYeCKHH CBHMHeL, a Cama [IBY 
OKHCb CBHHILa, HapacTand pH SJIeKTpOM3e, MOCTeMeHHO OCbIMaeTCA Cc aHOMa. OT 
TIpoueccbl BeAYT K pa3spyWIeHHiO CBMHIOBOTO aHoja. 

Muorouncsienuble paOoTbl cTaBUIH ceOe IeIbIO MOBbIIMeHHe CTOHKOCTH CBHH 
IOBLIX aHOJOB MyTeM BBeJeHUA B COCTAB aHOjfla PasJIMUHbIX Jerupyr1oulMx Jobe 
BoK (°,’,9-14). Brio HaliqeHo, UTO pH BBeJeHHH B cBHHeI, 1% cepeOpa paspyille 
HHe aHOjla YMeHbIUaeTCA B HECKOJIbKO pas. CTrovKocTb aHojla MOBbILMAaeTCH Tak 
IIpH BBeeHHH B cnwaB Tanua. UeTBepHble cCimwaBbl, cosepxallne cepedpe 
OJIOBO WJIH CyYpbMy H KOOaNbT, ABIAIOTCA elle Gosee CTOHKUMH, YEM CBHHILOBO 
cepeOpaHbIi cnaB (14). Jina o6baACHeHHA MPHYHH MOBbILIeHHA CTOHKOCTH CBHH 
Wa IPH HasIM4HH B COCTaBe aHOfa JlerHpyiIoWHx WOOaBok Kuppsakos u Crengep(! 
pew cCieqylouee OCOBACHeHHe: Merupyrollad oOaBKa, oOnamarwllas 
OoMbIUOM SEKTPOMPOBOAHOCTHIO HIM MCHBIUMM TepeHalpsxKeHHeM JIA BbIeNe 
HUA KMCNOpofa, SOepeT Ha ceOA 3HAUHTEbHYIO JOJO TOKa, TaKHM OO6pa3s0M 
YMeHbIUaeTCA YACTb TOKA, NPOXOAAMero Yepes CBHHEL, H, CWeOBaTeIbHO, 
MeHbIUe OKHCIAeTCH. 

IIpucyTcrBylolle B IJIEKTPOJIHTe IPHMeCH TaKX%Ke BHAIOT Ha CTOMKOCTb aH 
yop. Tak nampumep, non Co''(?,10,1°,1°) ymenbilaeT paspylieHve aHOjoB, & 
uous Cl’(7), CH;COO’ (*), qaromme c CBUHILOM pacTBOpHMBIe KOMIVJIeKCHbIe COJMy 
YBeJIMUMBaIOT paspyulenHe; HOH NO’s, HeCcMOTpA Ha XOPOLIy1O pacTBOpHMOCTE 
Pb(NOs), B MaJIbIX KOmMUeCTBax He BMseT (3). 

Kpome OKuCJIeHust CBHHAa Ha aHOfe MpOuCXOUT BbIAeNeHHe KUCTOpOsa 
WAyukee Yepes pA MpOMexXYTOYHBIX CTayui, oOOpasoBanve O;, H,S,O, u, BOs 
MOwKHO, HeOz. Ilo MHenmio HeKoTOpBIx aBTopos (15), NOBBIWeHHe ycTOL4HBOCT 
CBHHIa B NPHCyYTCTBUM HOHOB KOOaJIbTa OOLACHAeTCA TEM, YTO KOOaIbT NIpenAaTs 
CTByeT OOpas0BaHulo Nepcyabata CBHHIa, KOTOpbIli B pesyuJbTaTe ruqpomMse 
qaeT AByOKucb cBuHa. b. H. KaOanos (*) cuvtaer, uro npwunnoli paspyienns 
CBHHIUOBOTO aHOfa ABJIATCH OKHMCJICHHEe CBHHIa MO COeM 3alllNTHOT ° HWIeHKE 
aTOMAPHBIM KHCNOPOJOM, ABJIAIOMMMCA TPOMeXYTOUHBIM TIpOgyKTOM pH BBP 
WeleHHu KuCOposa. 

Haim Onbitbl noKasaiu, 4YTO aHo,HOlt NOMAPH3alHH CBuHIa B 2H H,SO; 
Mp NNOTHOCTH ToKa 500 a/m? Ha Hem o6pasyeTca B TemMHOoTe ua 20—40% 
OKHCIOB OObINe, YeM Ha pacceAHHOM JHEBHOM CBeTY, YTO YKasbIBaeT Ha yuacTue 
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Tpolleccax KOpposHH (OTOXHMHYCCKH AKTHBHBIX, BO3MO2%KHO TlepeKHCHBIX, 
qunenun. e 
Hawn onbirst 10 BsaumoyelicrBuro MepeKHCHBIX CoeqHHeHHH H2O2 u K2S20, B 
HOKHCJIOW Cpeyle C MaTepHasIOM aHoa — CBHHIOM 1 MpOyKTaMu ero OKucJIe- 
— PbSO, u PbOzs orcyrcrsue ToKa NoKasaun, YTO Hae SHEprHyHo pearu- 
‘T Kak CO CBHHILOM, OKHCIHA ero WO PbSO,, Tak nu c PbOs, BoccranaBmuBaa 
TakxKe Oo PbSO,. Ilepcyapdar xe mpakTuyeckn He B3aHMMOJeliCTBOBa] HH 
CBHHILOM, HH ¢ PbSO,, Hu c PbOs. IIpu sBeqennm K2S20, u H2O2 B cocTaB 
KTpomuta (24 H2SO,) upu anoquoit norspusanun cBnuua (IIJLOTHOCTb TOKa 
)a/M’) mepcybar yBenuuuBan paspytuenue cBnuta B 6,5 pasa, a Tepe- 
*b BOMOpOfa HE OKasbiBala BIMAHHA Ha paspyllenve CBHHMOBOrO aHoya. 
€€ Obl CiesaHbI OMbITI 10 HeMocpeyCTBeEHHOMY onpeseseHnio IIpOAyKTOB 
KTpONH3a, OOpasyioulNxcA Ha CBHHIOBOM aHoze. 
IIpu anoquoli nomspusayun cBuHua B2Nn Ta6Onut a, 1 
5O, pu moTHocru toKa 500 a/m? pacnpeye- 
tHe TOKa Ha Pa3JIHUHbIe SeEKTPOHbIe Mpo- Koaut. eitexronacersa, 
Cbl IpHBeyeHo B Tabu. | (lepeKHCb BOyOpo- Mpoayxt DACHORY EMOS eA 


B pacTBope oOHapy2xeHa He Opa). openmetee.| i cape ale 
BuMAHHe IIOTHOCTH TOKa HW O06aBOK K 3J1eK- 

uTY 2H H2SO, Ha KOMMYeCTBO 9IEKTPOJHBIX 

AYKTOB IIpHBeyeHo B TaOl. 2 B Bue cpey- sae aes 
AavHHbIX [IA pAqa onpeygenenuu. J[pyrue Pb" 0°004 

aBKu (Cu*, CrO}, MnO‘, denon, THomoueBH- HS; 0,06 
NOs’, HCOOH, (COOH):) B npegenax ommu- & Peskin, 


ONbITa HE H3MeHAJIM COOTHOWeHHA MexKLY 
‘KTPOJHBIMH TIpOsyKTaMH. 

CocTosHHe MOBepXHOCTH OKa3bIBaeT OObIUIOe BIMAHHe Ha SJIeKTPOLHbIe 
mecca! (17). W3yyenve H3MeHeHHA MOBepXHOCTH CBHHILOBbIX SJIEKTPOOB pas- 
HBIMH MeTOaMH (H3MepeHHeM eMKOCTH ABOHHOFO COA TepeMeHHBIM H TI0- 
AHHBIM TOKOM, @ TakxKe 110 KpHBbIM KaTOAHOM NOMAPHSallMH) NOKasai0, 4YTO 
MOBepXHOCTb CBHHWOBOrO aHoja 


; Ta6Oauna 2 paspbIXJIACTCA BXOJe SCKTPOMH3A. 
—_.- I ______ Bausuue oOaBoK Ha TOBepx- 
| KowsuuecTBo MpOLYKTOB 3JeKTPO- 8 A OBbIX aHO- 
10T- Mooanra uu3a Ha 1 a-wac, B % HOCTb H CTOHKOCTb CBHHIL 

a3 0,004 JOB 10Ka3aHo B TaOn. 3. QeKTpo- 
a BE roi PbOs,| “Bh | Os | MaS20s ut = 2H HeSO,; MMOTHOCTb ToKa 


on - < os 00 asm". 
: Onpitel c 21eKTpoyamu u3 PbOsz, 


200 x 60; 113 | 50 42 OJIYYeHHBIMH paspaOoTaHHbIM Ha- 
4 7 100 7 100 | 100 | 100 MM MeTOJOM aHoyMoro ocaK,eHHA 
By | co see Ba neae eee Ha MOJMXJOPBHHHOBOH TKaHH, 
500 | Fe | 27] 30] 40 |ne onp. MoKa3aIM, 4TO OHH HMeIOT O4eHb 
00 cl’ 130 | 71 |ne onp.) 35 — BEIcoKyIO yCTOMYHMBOCTh MpoTus 


BOO 1204 36. |, 290 oo Koppo3HH, B 20 pas IpeBbIllato- 
ILy10 ycTOHYMBOCTh HavOoulee CTOH- 
© CBHHIOBO-cepeOpsAHOrO aHoja. STO yKa3biBaeT Ha TO, Y4TO B Mpolleccax 
PYWeHHA CBHHILOBOTO aHOsa OOJIbULYIO pOsb UrpaeT MOBefeHve MeTaJIJIN- 
KOrO CBHHIa MO CIOeM 3alHTHOH MeHKu. IJoBepxXHOCTb 9JIeKTpoja H3 
Je TakKKe paspbixJiseTCA B Xofe aekTpomusa B 2 XH HeSOQ,, mpHyem pa3pbl- 
HHe YCHJIMBaeTCA IPH HaJIHYHH B IJIEKTPOMUTe HOHOB XJOpa. PaspbIxseHHA 
PXHOCTH He MPOHCXOJHT, CCH B AHOJIHTe MIpHCyTcTByeT HOH KOOaJIbTAa, IPH 
M CHUKAeTCA TakxKe NOTeHWMa aoa. 
Pa3pbIxsieHHe MOBePpXHOCTH MPH 3JIeEKTpOsH3e, TO HaleMy MHeHHIO, IIpOHc- 
MT BCJIeCTBHe TOrO, ITO IPH BbIReMeHHU KuCMOpOsa Ha anofe (a Takxe IPH 
a30BaHHH HafCepHOlt KUCIOTI) OOpasyeTca pA MpOMeXKYTOUHBIX, BeCbMa 
TOHKUX MpOAYKTOB, OveBUAHO, CBOOOAHEIX paquKasoB-OH,-O-,-HSO,:SO/. 
B3aumMojelicTBue: STHX IPOyKTOB Mexkjy coOol c OOpas0BaHHeM KOHeUHDIX 
JYKTOB 9JICKTPOMH3aA TIPOMCXOAUT Ha NOBePXHOCTH ABYOKNCH CBHHWA, Ko- 
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Topad, TaKHM OOpagoM, ABJIAeTCA KaTaJIM3aTOPOM MX B3avMOfeHCTBUA H Came 
IIpH 9TOM paspblxvidetTcA. (PaspbIxXJIeHHe MOBEPXHOCTH KaTaJIM3aTOPOB TIpH AIM 
TeJIbHOH pa6ore HaOwofaOCb MHOrHMH aBTOpaMH H TOJIy4HIO Ha3BaHHe «Ka 
TaluTH4ecKolt KopposHH» (28).) B pesyibTaTe paspbIXJIeHHA 3allMTHOK Tew 
WBYOKHCH CBHHUa OOJleruaeTCA pacTBOpeHHe MeTAaJJIMYeCKOrO CBHHIA, JeKalile 
ro NO coeM OKHCHOM TWIeHKH, OTOM 
pacTBOpeHuio cnocoOcTByeT 0Opa3s0BaHH 
IPH 3IeKTpOM3e HaCepHOM KUCJOTEI 


Ta6Oauna 3 


Nocanxa, | wp ying | Mosepx- | KOTOpast AaeT CO CBMHILOM XOpOllO pac 

STEKTPOA | 9.002 moan ierengy eo,’ | TBOPHMYI0 COJb. YMeHbINeHHe KOJIMYE 

; CTBa HajcepHOH KHCJOTbI B MpHCyTcT 

Buu HoHOB Cl’ u CHsCOO’ oObscuaert 

eeee ca oOserueHHeM ee B3aMMOeHCTBHA CC 

pry ell eh 100 100 CBHHIIOM IPH pa3pbIXJIeHHH 3alllHTHOR 
To xe Cou 4 16 TJIeHKH. 

» on Fer" 27 63 Vous Ag:, Cor:, Fe':, aBaaiacb Ka 

Gnade ¢ 19, cr’ 133 115 TallM3aTopaMH. peKOMOMHALHH cBOOOR 

Ag bps 36 72 HbIX paguKasos (29,29), yMeHbIWaloT KOH 


WeHTpalluio MOCeqHHX Ha MOBePXHOCTI 
aHojla, O YM CBHJeTEIbCTBYeT YMECHbINEHHE KOJIMYECTBA O30HA, ABJIAIOULETOCs 
MHJ\MKaTOpOM Ha aTOMapHbIli KHcCOpog, UpH AoOaBKe HonHoB Co": u Fer'*. Pas 
PbIXJIeGHHe MOBeEPXHOCTH IIpH 3TOM YMeHbIUNaeTCA, a YCTOMYMBOCTb MPOTHB Pp 
pylwenua yBemuuuBaetca. Mon mequ, ABMaAIOWMlicaA Oomee caObIM KaTaH3a 
TOpoM, ¥eM HOH xsIe3a (18), He BIMAeT Ha paspylleHHe AHOJOB. 

YBesIMYeHHe paspylleHuA CBHHUa BUpHcyTcTBHH CHsCOO’ compoBoxyae T- 
CA YBeJIMYeHHeEM COJep2%KaHHA O80HA B AHOMHOM ra3e, YTO CBUeTebCTBYeT € 
NOBBILICHHH KOHICHTPallWH CBOOOAHBIX paywUKasIOB Ha aHOJe, a 39TO BbISbIBae 
YCHJICEHHOe PaspbIXJIeHHe 3allMTHOH MVIeHKH. : 

Mb! cuuTaeM, YTO pa3spyllieHHe CBHHIOBOrO aHOAa MPH dSeKTPOMM3e ABAACT: 
CA CJIE[CTBHEM KaTaJIMTHYeCKOM KOPpo3HH ABYOKUCH cBuHIa. Ja cilaBOBCBHAHa 
OobWce 3HaYeHHe UMEIOT TaK>%KE HeEOMHOPOMHOCTH CTPYKTYPbI MOBepXHOCTH, 


/HemlponeTpoBcKHii Tloctynusio 
XHMHKO-TEXHOJIOPHYeCKUM MHCTHTYT 21 VI 1956 
um. ©. 9, [3epxuucKoro 
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Me€HOB, O HeKOTOPHIX Mpo6IeMaxX XHMWUeCKO KHHeETHKH Hi pea KuMOHHOli cioco6HocrH. Visa. 
AH CCCP, 1954. 8° Y. Yorepce, Xumus cBo6oqubix paguxanos, M., 1948. 
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Horsann Arkanemun Hayr CCCP 
1956. Tom 111, Ne 2 « 


rs PEOJOPH A 


P. A. BUJDKHEB 


HOBbBIE JAHHbBIE O TEKTOHHYECKOM CTPOEHHH 
NIPHBEPXOAHCKOFO KPAEBOTO MPOrHBA 


(ITpedcmaeneno axademuxom H. C. Hlamcxum 4 VII 1956) 


OcHoBuble pecTaBsieHua O TeKTOHHUeCKOM cTpoeHuu CuOupcKol msar- 
GPMbI HM COMPAKCHHbIX C Hel OTJCMbHBIX OOMACTeli U3J1I0%KCHbI B H3BECTHBIX pa- 
grax H. C. Iarcxoro (°,°). Bce noceqyromue ucceqOBaHua B M3BeCTHOH Me- 
QOMONHAIOT HW PaSBHBaloT BbIPAaOOTAHHbIe HM OCHOBHbIe HOJIOMKeHUA. 
Hegasuo IO. M. IlymaposcKum ony6uKoBaHa cxemMa TeKTOHUKH Uporu6a 
Mpvslekalux OOMacTeH, OCHOBHOe COsepxXaHHe KOTOPOH OTBedaeT COBPeMeH- 
M IIpeyCTaBJIeHHAM O reOwOrHH 9TOrO paliona (3%). 

-Astopy mpu yyactuu Tl. K. 3emcxozon, H. H. Uupoxosoi, UW. UV. Hesax- 
joro u B. M. Tapamyka Ha ocHOBe MoveBbIX HcceqoBaHHit B LleHTpanbHoit 
NYTHU, a TakxKe BCeCTOPOHHerO aliasvsa UMeIONerocA B HacTORMee BpeMsA 
PMOrMYeCKOrO MaTepHasa NpeACTAaBAeTCA BOSMOXKHBIM BHeCTH B Cxemy ITy- 
MPOBCKOrO HEKOTOPbIe JOMOMHEHHA, OCOOeCHHO Kacalomlveca TeKTOHHYeECKOrO 
jpoenus IlpuBpepxosucKoro KpaeBoro mpornOa B MpHasjfaHcKOW ero yacTH. 
SjleCb 10 MOBEPXHOCTHOMY PaCHPpOCTpaHeHHIO TPeTHIHDIX OTJOXKeHHH, O6- 
SYIOIHX eMHbIM TeHeTHYeCKHH KOMIVJIEKC C NOMCTHaIOWIMMH BepXHeme- 
IBhIMH OTJIOXKeCHHAMH, CpeAW MOJIH pasBHTHA HYPKHETO MeJia HW BepXHeli 1Opbl 
/MH BbIeseTCa OObIUaA OTPUIaTeIbHad TeEKTOHMYeCKaN CTpyKTypa — H u x 
PanqanucKkand BuNagunHa. 

Bo Bcex mpegumiecTByroujux padoTax B CBA3H cO CjlaOoH H3yYeHHOCTHIO He 
A3bIBaJIMCb [paHHIbl pacIIpOCTpaHeHHA BepXHEMEJIOBbIX HW TPCTHYHBIX OTJIO*KE- 
MM B HM30Bbax p. Anjana. B OombmMucTBe 9THX paOoT OCHOBHOe BHHMaHHe 
eNIAIOCb OMMCaHHIO TpPeTHYHbIX OTMO%KeHHH Mamontowohw roppl. McKsio- 
He IpecTaBAeT reomoruuecKkad KapTa ceBepo-BocToKa CCCP nog peqaK- 
tea B. A. Llaperpagckoro, rye, OfHakO, He€NpaBHbHO MoKa3aHbl Hepasje- 
‘HHbIe BEPXHEMeJOBbIe H TPeTHYHbIC OTJOXKeHHA, MH CXeMa paclipocTpaHeHHA 
e€THUHBIX OTHOKeHUM (HeoreHa) B HU30BbaAX p. Asana B padote B. A. Odpy- 
Ba (4), Ha KOTOPOM# OHH BHITAALAT Oomee yOequTeMbHO. 

Tpanuupi pacnpocrpanenua TpeTHuHbIxX oTIOxKeHuH B IlenTpanpHon SIky- 
WM ObWIM OKOHYATeIbHO yCTaHOBJIeHbI JIMIb B MocweqHve rol OnaroqapsA 
lOMayHbIM HccIeqoBaHuam BcecorwsHoro asporeosiorMyueckoro Tpecta u $lKyT- 
oro reosormueckoro yipaBueHHa (puc. 1). 

PacmpoctTpaHeHve TpeTHUHbIX OTJIOXRKeHUU, KAK BHUHO Ha Cxeme, OrpaHHue- 
) B. M. TapamyKxom uW.U. Hepaxckum B 1955 r. ycraHoBseHO, YTO OHM OT- 
TCTBYIOT TaM, re HasIMuve HX PaHbIlie He HCKJNOUAIOChb: Ha JeBoOepexete p. 
AOA, B HM3OBbAX pp. JluHABI, KoOpran, Ongiomionra 4 HMxKe M10 p. Jlene, 3a 
KIIOUCHHeM paliona Xapaysaxa. Tperuunpie ormomxenua Llentpambyon SKy- 
M pasBUTHI JIMIIb B HH2KHeM TeyeHHH p. AnfaHa H YaCTHUHO Ha JIeBOOepernKbe 

JleHbl, OXBaTbIBad TaKUM OOpa3soM oOumMpHy10 OOsacTb IIpesqBepxosHcKor 
erTOPHOH paBHHHbl. 

SanlaqHaa rpanulla paciipocTpaHeHuA TpeTHYHBIX OTOMKeHUN MpOXxo_UT 10 
aBoOepexbio p. CunTTe (eBblii MpuToK p. Jeni); 1oxKHad — MpHONMsHTeJb- 
} oT u. B. Mapxa (ceBepHeer. SikyTcka) qo c. Uypam4a; ioro-BocTouHaa rpa- 
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HUA WT MOTH HO fomune p. TaTTpl, ceBepHee OTXOAA OT Hee M MepexoyA 4 
pes JouHHy p. Angqana. TpyqHO BbInBAaeTCA CeBepHad TpaHulla, CKpbiTaA M1) 
MOULHBIMH JI@,HMKOBLIMH HM O8e@pHO-aJWJIIOBMaJIbHbIMA OOpasOBaHHAMH YeTBEp 
THYHOrO Bospacra. OHA MpoOBeeHa NO OTIEMbHBIM BbIXONaM TPeTHYHBIX MOPOR 
OOHapyxXeHHEIX 110 pp. Tymape, Keane, Tykynany, Sanaquol u BocTounor 
Tpaypiram u Ip. : 

HuxkuealjancKad BiayMHa BBINOHeHa aJIJIIOBHaJIbHBIMH, a YaCTbIO, BOS 


0 50 100 150m 
[| 


Se re) 


\ Bepanrectax a 
\ \ AKYT 


Puc. 1. Textonuueckasd cxema 10ro-BocToKa BusiocKOH CHHEKJIH3bI HW WpHweraiouseli uacta 
IIpupepxosaucKoro Kpaeporo mpornOa. J — CeBepublli cknoH Amganckoro muta, 2 — 
JOOKHSIM WM ceBepo-3ananHEI OopTs! BuvwrolicKkol cunekiHspl, 3 — KuruancKnii none- 
peuHpii Bpicryn, 4 — Kpimmaxckoe noquaTue, 5 — Amruno-Anfanckuit ropcKuit mporn6, 
6 — Bumolicxo-muugenckaa u Tionrckad MyJbfbl, 7 — rpaHuma ceBepHoro cKsona Ag 
jaHcKoro WHTa HW 1oxKHOrO Oopta BusmocKo cHHeKu3sbI, 8 — rpanuua IIpuBepxosu- 
ckoro KpaesBoro Mmporu6a, 9 — rpaHHila HaHOoee MporHyTo yvacru BuwmioiicKol cHHeK- 
mu3bl HX I]puBpepxosHcKoro kpaesoro MporkH6a Mo pacnpocTpabenhio BepxHero mena, 10 — 
HWKHeaancKad MpefropHaaA Biaquua, JJ —- crpaTousorunchl Mo MosoWBe. BepxHero 
mesa, 12 — pasnompl, 13 — cKBaxHHbI 


pacroB (ur. 2). JiImrojorM4eckH OHM NOfpas fe AIOTCA Ha TPH TOMMY: HHKHIO 
mecuaH yo, CpeQHIOIO NeCYaHO-rIHHHCTO-JIMTHUTOBy!IO H BepXHIOIO necuaHyt. 
Bce 9TH TPH TOMUIM COCTOAT MpeHMyILeCTBEHHO W383 IPOyKTOB paspyiwieHua MO- 
pon, claraiouux BepxosucKue roppl. HwxkKHAA TOMA NO BO3SpacTy OTHOCHTCA 
HaMH K BepXHeMy MeJLy, Cpe/HAA— BepHee Bcero kK OJIMTOUeHy U BepXHAA — K He 
oreny. Kaxjlad 43 HX JIeKUT CTpaTHrpaduyecku HECOrsacHo Ha NOLCTH AION 
OTJIOMKEHHAX. CpeHsAa UW BepXHAA TOJMIM MepeKpbIBalOT COOTBETCTBEHHO passe 
Hble CTpaTurpaduyecke TOpHs0HTHI. Oco6o oTueTIHBO TepepbiBhl HAG MOaIoTCA 
Ha rpaHulle, HWKHeEH U CpeyHel TOM C OTMORKCHHAMM HYDKHETO Mesa (Tanga, 
Tatra, Kanrayaccbl) H BepXHeli TOMI CO BCeM MOJCTHMAIOILUM Me30-KaliHO= 
30HCKUM KOMMVIeKCOM. HavOoubliuM TOnayHbIM pactipocrpaHeHHeM TOb3Y- 
l0TCH OTORKCHUA BepXHelt HEOFeHOBOM TOIL, HAaMMeHbINHM, BUJMMO, cpeqHAa 
OJIMrOWeHOBaA TOA. 

MowHOCTH TpeTHYHHIX WH MOACTHMAIONIMX BepXHEMeENOBHIX OTMOKeHUM pas: 
JMUNbI Ha pasM4HbIX yyacTKax. B palione Kanranacckoro pica (p. Jlenal 
MOWHOCTh TPCTHYHBIX OTJIOKEHHH MEHHETCA OT Joe MeTpa Jo 75—80 mM; ¥ 
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‘| 
! Boiapuiennaa BuaWuHa HMeeCT ACHO BbIpayxKeHHOe aCHMMeTpHyHoe CTpOeHHe: 


{BEPHBIH, CeBepO-sallaqubIli H CeBepO-BOCTOUHO!_GOopTi ee, T. €. GopTI, 06- 


0 10 20 30km 
=) —— 7 a 


JOpusonraney. 


ac. 2. [Janeoreorpatuyeckas 610K-2HarpammMa HuxHeamfancKoi BMaqMHbl KOHIa TpeTHUHOrO 
spuofa, /—HHxKHAA NecuaHad Toma (Cro), /J —cpequHaAa mecuaHO-rmHHNCTO-HTHUTOBAA 
wma (Pgs), JJ] — Bepxuasa mecuanaa Tomma (N). J — Ilecox, 2 — raneunux, 3 — rauua, 
— JIMH3bI WH WwacTbl JMrHuTa, 5 — yrsieHOCHbie OTMO?KCHHA HHIKHETO Mea H BepXHel OPI 


jallleHHble K BepXOwHCKOM TOpHO OONACTH, OTHOCHTeMbHO KpYyTbIe (OKOIO 
/,5—2°), IpunsmaTPOpMeHHBIE, T. €. IIPCHMYILECTBEHHO 1oxKHDIeE — Moore (oKO- 
jo 15—25’). HanOonpmiaa amnuuTyqa nporuOanua puypouena K CoBpemeHHO!i 
fomuHe p. Asana. 

TakuM o0pa30M, BepXHeMeJIOBOH HM TpeTHUHBIM Tepvoyb B LlentpampHoli 
HkyTHu OblIM BpeMeHeM TIpOsABsIeHHA JOCTATOUHO AKTHBHbIX ' TeKTOHHYECKUX 
komeOaHuu, OcoOO ApKO MposBMBIIMXCA B Yoro-BocTOUHOH YacTu [IpuBepxoau- 
(Koro kKpaeBoro porn6a. CchopmMupoBaBlasdca 3ffecb BUaHHa C aMIVIHTYol 
orpyxkeHnia Gosee 500 M uMeeT BHA THNMUHOH MpeAropHow sBMagquun, 
alOKeHHOH Ha OCHOBHy10 CTpyKTypy —IIpuBepxosucKHH KpaeBolt mpornd. 
HmxneasilancKad BiajluHa NpOsos2KaeT CBOE pasBUTHE H B YeETBEPpTHUHOe BpeMaA, 
4a UTO yKa3bIBaeT yBeJIM4eHHe MOLLHOCTel YETBEPTHUHBIX OTIIORKeHHH ¢C ceBepa 
ia ior H pA Apyrux cbaKTopos. 

OnucaHHas TeEKTOHHYECKAA CTPYKTYpa JOJKHA HaliTH B MOceyIouleM CBOe 
OTparkKeHHe B reosOrHuecKHX H TEKTOHHYECKHX KapTax HW cxeMax CuOupcKol nuat- 
popmpi u OOpaMusaroulHx ee CKsaquaTHIx OOvacTeli. 

f 


Bcecor3Hbl agporeosiorHyecKHi TpecT TlocrymHu10 
_ Munuuctepcrsa reosiorHu 4 oxpaHbl Heap CCCP 8 V 1956 


WHMTHPOBAHHAA JIMUTEPATYPA 


axpamees, 10.M. Ilymaposcxu i, JAH, 84, Ne2(1952). ? B. A- 
amees, 10. M. ly maposcxku ii, Bonpocn reonoruu Asun, 1, U39. AH CCCP, 

. #10. M. Ilymaposcxu i, Usp. AH CCCP, cep. reon., Ne 5 (1955). * B. A- 
06 pyues, leonorna Cu6upu, 3, U3q. AH CCCP, 1938. ® H. C. WatcKkui, Brow. 
MOUII, ory. reow., 10 (3—4) (1932). ® H. C. Warexuu, Uss. AH CCCP, cep. reoms 
Yo 5 (1947). 
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“Wena xs Anxanemun nayk’ CCCP 
\ . 1956. Tom 1141, Ne2 


B. C. BACHJIDEB, M. ®. KOJIBHH u B. H. KPACHOBA 


ILEOJIATbI B MESO3OHMCKUX WH KAMHO3O0NCKHX OTJIO)KEHH AX 
MEH3EHCKOM OBJIACTH 


(ITpedcmaeneno axademuxom H. M. Cmpaxoseoim 11 VII 1956) 


LleonHTbI, KaK aYTHTeHHbIe OOpas0BaHHA B OCaOUHbIX OTJIOMKECHUAX, BICPBbI 
6pliH ycTaHOBsieHbl B mouBax K. JI. Tnuuxon (°). [lose Ha ux HaxOKH 
tbocoputax YuxKuHcxoro, Kunememcxoro u CpispaHcKoro paHoHoB oOpaTH 
BHuMaHHe IT. VW. Bymuyckui (7). Ulapokoe pacnpocrpaHeHve IWeOuIMTOB 
rpylubl MOpseHHTa B JaTCKHX HM MaJICOreHOBbIX OTJIOHKEHHAX BOCTOUHOM 
ckloHa Ypaua Opio ycraHoBseno H. B. Penrapreu (7). Ona xe yxas3aua (8 
Ha CHHTe€3 JIOMOHTHTA B HWKHEIOPCKHX OTMNOMKeHHAX CeBepHoro KapxKasa. 

Ha wimpoKxoe pacnpoctpaHeHve MOpjeHHTa B Me3030e H MaweoreHe [loBo 
JOKbA, WCHTpaJIbHbIX OOactei CCCP u 3anaya Ykpanupl yKasan I. V1. By 
muucKHH (%). B nocmeqHee BpeMa O ‘pacmpocTpaHeHHH MOpJleHHTa BO MHOrux 
mlopoyax opcKoro, MegoBoro HM MaseoreHoBoro Bospacta [loBomKbA WH SanayHo 
ro KasaxctaHa cooémus B. C. Bacusmpbes (*). ! 

Hatiumu ucceqOBaHHAMH YCTAHOBJIeHO, YTO OONACTb pacMpocTpaHeHHA eo: 
JIMTOB B OTJIOXKCHHAX M€3030H H KAHHO3SOA MOXKET ObITb pacuiMpeHa H K 3anajy 
OT MocyleqHero patoua. Oxnw Bcrpeyenbi Ha KypaBsuHcKoH, UaajaeBcKon ¥ 
KpaxuMcKonw mnomaqax TleHseHcKoi oOnacTH mpH oOpaOoTKe maTepHaJoB 
OypeHua Tpecta «[len3anedTerasopa3BeyKka». 

CBOqHEIH paspe3 STHX OTMOKeHHH MpeycTaBaeTca cwelyioulumM oO6pa3s0M 
(CHH3y BBepx): 


: 
Nb Mepresiu CBeTJIO-Cepble TJIOTHBIE C MpOCJOAMH 3JIEBPOJIHTOB. Bexpbi- 
Tad MouHOCcTb 30 mM 
xf — k 
Js... Vspectaaxu sehr wseh cinta ceppie nvioTHble. MoutHocth 3—4 mM. 


t—b 
Cri" Tamupt cepble mioTHble asieBpuTHucTsle c TIpOcJIoAMH AJIEBPOJIMTOB. 
MouyHoctTb or 10 yo 20 m. 


br 
Cry IlepecuavBanve TeEMHO-CepbIX IJIMH H CepbIX KBaplleBo- rylayKOHMTOBBIX: 
auleBpowMToB. MomHoctb 65—75 M. | 
apt 
Cr} AJleBpOJIMTbI Cepble KBapleBO-FIayKOHHTOBbIe WH TIMHbI TeMHO- -Cepble 
Cc Mpocmoamu usBecTHaka. MomHoctb 52—69 mM. | 
alb 
Cry TlecuaHHku TeMHO-Cepble KBapleBO-rlayKOHUTOBBIe cpeHe- 3epHHCTEIe | 
TJIMHUCTHIe, : 
alb . 
Cry Ilepeciaupanue CepbIxX H 'TeMHO-CepbIX TMH C MpocmosMH. cepbix 


3€JICHOBATO-CePbIX MH TEMHO-CepbIX aJIeBPOMHTOB. OOulant MOM[HOCTb 
aJIbOCKUX OTIOKeHHH 48—100 mo. 

cm : 
Cr;"? Mea uau mepresu 6empie u cBeTs10-cepble TMOTHbIe C TOHKUMH _T1po= 
COAMH rviwH. Mouyocrh yo 48 Mo. 


> mst : 

Crs Mea u MepremH Gesble H cBeTmO-cepbie moTHbiIe. Mompocth 51— 
115 M. 

Pg, Onoku TeMHO-Ccepbie HM CBeTJIO-Cepble IWIOTHBIE H 6oslee Markne, ase- 
BpuTuctpie. Momocth 51—120 m. 

Pg, Ilecuanuku HM TeCKH KBaplleBO-rlayKOHHTOBbIe 3e/1eHOBaTO- -Cepble 


cpeqHe3sepHucThle riMHvcTpre. MomHocth yo 120 mo. 
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i 
) Ueonntar coqepxKatcst B OKCOpACKHX, OappeMcKUX, aubOcKHX, MaacTpuxT- 


/{X H TlayeoreHoBblx Mopojax. HavOouree OoratTel MMH OKC(PepACKHe u asmb6- 


{ie OTJO7KeHHS. 

. B oTioxKeHHAX J[PyruX sApPYyCOB MIpHBeseHHOrO BIE paspesa OHH pHu- 
PCTBYIOT B HeOOJIbIINX KOJIMYeCTBAX HM He MOBCeMeCTHO. 

| B oxcopyckux mopoyax G6ovlee BbICOKOe COsep2xKaHHe WeO/IMTOB OTMeYAeTCA 
J€BpOMHTAaX HM PiMHAaX, Pye OHM cocTaBJAIoT 1—2% Topoyb. Jia mecua- 
PaJIeBPHTOBOH YacTH vJlerKOli (bpakUHH 9THX Nepoy coyepxKanHe UX BO3- 
R:TaeT 0 39—74%. 

B abOckHx OTJOKEHHAX ICOJHTbI paclipocrpaHeHbl B MecUaHHKax, avleB- 
mMTax u rinHax. Cojep2kaHve HX MIpHMepHO TaKoe xe, Kak UH B OKCcpopycKUxX 
loKeHHAX. B NecuaHO-aleBpHTOBOH YaCTH erKoli (bpakUNH MOpoA OHO co- 
IBAeT OT 5 Jo 85%. 

j LleomuTst 43 Nopoq Hamu BbIeIAMNCh CHeqyioulNuM OOpasom. Tlopoya or- 
YHBaslacb 110 MeTOogy CaOannua. [lecuaHo-aneBpHToBan uacTb ee (pasMepoM 
O—0,01 mm) enunacb GpomoopMomM c yeJIbHBIM BecoM 2,9 B JenHTeIbHOL 
oouKe. Ilocne storo merkaad pakuuA AA yaleHua Kap6onaToB oOpabarTHI- 
nacb 1% pacTBOpoM COJIAHOM KHCMOTHI H MOABeprasacb HeCKOJIbKO pas IeHT- 
(yrHpoBaHHto B Opomoopme c yeJbHbIM BecoM 2,2, CompoBomyaroue Le- 
‘UT MUHEpabI H3y4aIHCb NO MAKPOCKONOM JO LeHTpudyrupoBanua. Cpeqn HX 
IpeyeJIeHbI: YrJIOBaTble H MoJyOKaTaHHble 3epHa KBapla (12—40%), Ta6OnuT- 
|TbIe OOJIOMKH ToseBbIX WMaTOB (1—10%), okpyruble HIM 3aKpyrJIeHHble 3ep- 
TeMHO-3eleHOro TulayKOHHTa (5—40%), pomOoayppr Kambyuta (1—30%), 
OMKH CIHKYJI ryOoK, paqvOJApHu HW CMHHUHBIe YeLyHKH MYCKOBHTA. 
Bpisesenuble Nocie WeHTpHPyrHpOBaHHA LWeOMMTbI WMeIOT cepoBaTo-OeubIit 
eT. [loq MukKpOcKONOM Ip 3HaU4HTeIbHBIX YyBeHYeCHHAX BHHbI MeJIKHe 
HCTaJJHKH C MpOAONbHOM WTpHxXoBKOH. KpucTassuKH MMeIOT CHJIbHO TIpH- 
}IOCHYTHI NpusMaTuyeckuH raOuTyc. Pasmep kpucTantuuKos oT 0,01 Jo 
1901 MM. LleoJHTbI HHKPYCTHPyIOT Noble KaMepb! palvouApHu UNH OOpasyoT 
/KNE py3bl B MebYahwiux mycToTax nopoy. Pexe oHv pacnomaraiorcsa Ha Ho- 
\pxuocTu paquolsapun. 

y YIICIbHbIM BeC WeONHTOB (0 WecTH oOlpefesweHuaM) NOYTH NoOcTOAHeH HU 
MeONETCA B OUCH MaJIbIX Mpefenax (oT 2,122 no 2,124). 

| TloxasaTeib MpesomMieHus, 3aMepeHHbIi B BOCbMH OOpasiiax (oKon0 30 
/peylenenui) papen | ,475—1,477, 7Bynpenomienne — 0,002. Kpucrasnpi meo- 
{TOB cja60 aHH3OTpONHHI. 

) Xumuueckuit cocTaB WeOJHTOB, ONpeseeHHbIi B aHasMTHYecKO sa0opa- 


, UcxnrouwwB OKHCb »KesIe3a, Kak TOBHHMOMYy MeXaHH4eCKylO MIpHMeCcb, H 
TUHCIMB SMNMpHyecKylo :bopmysly, NouyuMM: 


4Na,0+3K,0 +2CaO0e10A1,03+108SiO,:H,0. 


Sra dopMysa oTsMuaeTca OT copMys WeonuToOB, yKasaHHbIx A. H. Bunyesn, 
| Bunsenn (5) u A. I. Berextuupim (*), 3HauHTeJIbHO NOBbIIMeHHBIM COjep2Ka- 
eM KpemHesema H BoyE. [loppiueHHoe Cojep2%kaHve STHX KOMMOHEHTOB OOyc- 
)BIIMBAeTCA IPHCYTCTBHeM OllaJla, KOTOPbili COMpOBOMKaeT WeOMHTLI WH OCBO- 
WIMTbCA OT KOTOPOrO MOJIHOCTbIO HE yjaJIOCcb. 

B cBA3H C OTCYTCTBHEM PeHTTeHOrpaMM paCCMATPHBaeMbIX ICOJIHTOB BO- 
OC O IIpHHAasE*KHOCTH HX K ONPefeJICHHOMY BHJly OCTA€TCA OTKPBITHIM. Mcxoqa 
2 43 HX XMMHUeCKOFO COCTaBa HM OMTHYCCKHX CBOHCTB, MOXKHO TipesNosarath, 
/O OHM OuMxKe BCeErO NOAXOAAT K MOPJeHHTY. 

HaxoxKjleHve UeOMTOB B Me3030liCKUX MH KaiHO30licKux OTMIOKeHUAX ITeH- 
HCKOM OOaCTH NOKa3bIBaeT, UTO (OPMUpOBaHHe UX He OrpaHHyMBaercs (pa- 
eli TIMH M asIeBPOJHTOB, HO paciipocTpaHAeTcA HW Ha Me@JIKOBOJHYy1O, OKpaHH- 
NO YaCTh ZMMKOHTHHeHTabHOrO OacceliHa sToro BpeMeHH. Kak u B Ooviee 
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BOCTOUHBIX palioHaX, IeOMMTbI CONYTCTBYIOT OTJIOXKEHHIO ayTHPeHHOrO KpeMHe™ 
3eMa H UX IIpHCyTCTBHe) OUeBHAHO, MOXKET YKA3bIBaTb Ha NOBbILNeHHE KOHUCHTpa- 
WMH TocweqHero B BOWHbIX OaccelHax. 

YuuTbIBad, YTO WeOMTb! MHKPYCTHPYIOT MaHUbIpH paluomApuu u oOpac- 
TalOT HX C MOBepXHOCTH HH OOpasyloT CaMOCTOATEJIbHbIC arperaTbl MeJIKAX 
KPHCTaJWIOB, MOXKHO OJaraTb, TO 9TOT Mpolwecc NpoTekasl B CTaquH 
TlepeMbIBa OCayKa 10 WHY WH ero paHHero AMareHesa Tip yuacTHH IIpoy- 
KTOB, OCBOOOKalolluXcA PH TasibMMpOuHse. 

IIpupeyeHuple JaHHble elle pa3 NWOKasblBaloT, YTO IWeOUTbI B OCaOUHbIX 
MlopoyaX MOryT MMeTb BaxKHOe 3Ha4eHHe Kak KOPPeJIATHBbI IPH HSyYeHHH pas- 
pesoB, Kak lloKa3aTeH (pH3HKO-XHMMYeCKUX YCJIOBHi MOPCKHX OacceHHOB UM 
KaK KPUHTepHH JIA BbIABJIGHHA HalpaBJICEHHOCTH SBOMIOMMOHHOTO pa3sBUTHA 
STIMKOHTHHEHTAIIDHBIX OaCCeHHOB. 


Ilocrymusio 
28 III 1956 


UHMTHPOBAHHAA JIMTEPATYPA 
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4 FEOJIOTHA 


lr. C. POJIQbIPEB 


O TIPHCYTCTBHM KAJIMMHbIX COEJMHEHHHM B COJIEHOCHOM 
TOJIMME YCOJIbA-CHBAUPCKOrO 


(ITpedcmasaeno axademuxom A. I. Bemexmuneim 29 VI 1956) 


~ CosisHble HCTOUHUKH B OXKHOH Yactu CuOupcKoh nnatiopmel u TaKxKe Mec- 
OpoxwKeHHe KaMeHHOH CoM B paiione r. YcoubaA-CuOupcKoro yxe faBHO u3- 
ecTHbI. OO ucTOUHHKax paliona Yconba-Cu6upcKoro nucan ene K. VW. Borga- 
opuy (1896 r.), KOTOpbIi OWMMOOUHO CBA3bIBaJ] HX C MOTCKHMH KPaCHOUBeTHBI- 
M llecdanvkaMu. Ho 3aTeM cTaJIH BbICKa3bIBATbCA PemMOMOXKeHUA, UTO CoMS- 
‘BIE HCTOUHHKH WH OTJIOMKEHHA COE TaK WIM MHAYe CBA8AHbI MexKy coon (°). 

VW. C. Wapanos (°) o606mua Bce MaTepHasbI 10 COMeMpOABJICHHAM B 1Oro- 

OcTouHoH YacTH CuOupcKol nsatTpopMpl, HakolMBuimMeca K 1938 r. Mm mpn- 
jefeHbl aHaJIM3bl paccooB 29 MCTOYHHKOB yoro-BOcTOYHOH YactH Cu6upcKolt 
‘MaTPOpMbI Ha COMepKaHhe KaJIbUMA, MarHHaA UH Kalua. [Ipy sToM Bo Bcex mpo- 
aX, 34 HCKJIOUeHHeM JIBYX, OTMeuaeTCH HasIHUHe KasA, HO B He3HaUHTesIb- 
(bIX KOJIMYeCTBAX: OT ceqoB Jo 0,486%. B Gonee nosqHux paGoTax mo 1wro- 
anayHou SkyTuu (HalipHMep, GacceiH p. Hiou) u cepepo-BocTounon yactu VMp- 
yTckoH oOsacTu (Halpumep, OacceliH p. Hemi) B paccowax COJAHBIX HCTOU- 
HKOB Tak2Ke OTMe¥aOCb HaviMuHe Kaus. KOHKPeTHBIX yKa3aHHi Ha TO, H3 
‘AKUX OTNOXKCHHU NOCTyMad KaIHH B 9TH paccosbl, B JHTepaType HeT. MoxHO 
pIIO IpeylotaraTb, YTO OH OpasICA H3 COJIAHbIX OTIIOMKeHHH. 
A. A. Apxemexni (8), o6padorasmmuu KepH Bynaiicko cKBaxunpl Ne |, 
(PHBE peSyJIbTaTbl XHMHYCCKHX aHaJIH30B COel H COJIGHOCHbIX aHTMAPHTOB 
(8 sToro KepHa. Bo Bcex 9 aHasmu3ax c rayOuHp! oT 569,19 yo 750 M on jaer 
}omepxanve KO, KoneOmoneeca B upegenax oT 0,13 yo 1,91%. B Hacrosmee 
3peMA, OUEBHHO, HET COMHEHHH B TOM, YTO NIPHCyTCTBHe KaJIHA B COJAHBIX 
NCTOUHHKaX CBA3AHO C HaJIMUHeM erO B COJICHOCHbIX OTJIOMKCHHAX. 

Hamu Opii0 mpoBeyeHo xuMuuecKOe ONpOOOBaHHe Ha KaJIMM KepHa covet 
cero pa3pesa COJIeHOCHOM TomMH MO ycombeKo cKBaxKkuHe Ne P-6. Jina storo 
)bIJI IPHMCHEH KOOa/bTHHUTpHTOBbII MeTOX (°). [[pustom BepxHHe Tpu YeTBep- 
)H paspesa COJICHOCHOH TOM JaslIM OTPHlaTesbHy!IO peaKUMIO Ha KaJuM HU 
IMlb B CaMOM HW2KHeH YeTBepTH, B OTIEbHbIX TwlacTax ee, ObIIM HOMyueHbI 
10JOXKUTEbHbIC, XOPOIUO BbIPAarxKeHHBIe Ka¥ecTBeHHbIe PeakKUMH Ha KaJiHit. 

Mpi 6pasu oKouo 0,5 cm? HacbieHHOrO pacTBopa HCCeqyeMOu COJIM, MpH- 
WMBau Be Kanuu 15% ykKcyCHOH KHCJOTbI HM 3aTeM Le Sex KoOaJIbTH- 
mtTpural Harpun NagCO(NO2),. B Tex mpoOax, B KOTOpbIX COJep2KascA KasHH, 
}pasy xe nlocue mpunuBanua NagCo(NOz), uBeT pacTBopa O/eqHeN B pesyiJb- 
}-arTe BbIaJ|eHHA B OCaOK 2%KeNTOFO BETA COM KasIuA, HATPUA M KOOaIbTAa. BaTem 
\TH NpoOupKH c mMpoOamu ocTaBJaANHCb Ha 12—14 yacoB, pacTBOp OTCTaNBaw- 
“A WM OC@adl 2KeJITHIN OCaOK. : 

B pesysibTaTe TakHX KaveCTBCHHDIX aHaJIMTHYeCCKUX HCCMeAOBAaHuH yCcTa- 
HoBseHO HeCKObKO MpocOeB KaMeHHHOK CoNH, CofepwKallleH KaJIHH, Bee 
[Ipocsion, Cofep2Kaue KauU, IpHypoyeHbl K HH2KHeEH YacTH paspesa. Tak, ca- 
Vaplit HYKHHE Mpocsoi MomHocTbIO B 5,2 M, HaxOMMTCA Ha rayOuHe 1358,57— 
1363,77 M, camplli MonHbli mpocnon 34,24 M—uHa rayOune 1320—1354,24 M. 
Stor mpocuoH oXapakTepH30BaH 6 MpoOaMu, B3ATbIMH Yepes PpaBHble MpOMe- 
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*%KYTKH. Bo Bcex sTuX MpoOax OTMeYAaIOTCA BECbMa TOJIO*KUTEIbHBIC PeaKIHH Ha 
KaJIMH, HO HECKOJIbKO MeHEe BbIPaKeHHble, FEM B IpOcsoe C rayOuup! 1358,57— 
1363,77 M. 

KommuecTBenHoe onpeseieHve Kava BbITOHeHO * KOOasIbTHHATpHTOBBIM 
MeTOJOM JIA CAMOrO HMXKHEFO Mpocsos c rmyOun 1358,57—1363,77 m. 3yecb, 
B HWKHEli YaCTH poco, ycraHopuleHo IpucyTcTBue 0,4% Ke. PesyabTaT Toro 
aHaylv3a XapakTepv3yeT JIMIIb HM2KHIOIO YaCTb CaMOrO HMKHETO NpocsoA U 
HHK@K HE MOET XapakTepu30BaTb Apyrue upocnonu. ITpeqnouoxeHHe O TOM, 4TO 
KaJIMH B COJIAHBIX OTJIOMKeHHAX pahoHa YCcOJIbA HaXOANTCA He TOJIbKO B BUIE 
CHJIbBMHa, HO HW B [PYrHX MUHepaJIbHbIX COCHHEHHAX, HaNpHMep, B Bue Kap- 
HaslIuTa, NOATBepyuNOcb. [La STOFO UCMOMb3OBaIaCb MUKPOKPHCTAaJJIOCKONMYE- 
CKad peakilua OOpas0BaHHa JBOMHOM PocPopHOKMCJION COM MarHHA AMMOHHA, 
Kak HaHOoee XapakTepHad WM BaxkHad peaklMaA Ha MarHHli (*). 

B pesysbraTe MpoOBeeHHbIX peakIWWit NoMyYeHbI MHKPOKPHCTaJJIbI [BOKHOK 
cpocopHOKHCION COM MarHH HM aMMOHHA B Be BeTBHCTHIX JCHAPHTOB UW 
IWECTHKOHEYHDIX 3Be3f0UeK, UTO YKa3bIBaeT Ha IpHCyTCTBHe MarHHsA B BOJHOM 
pacTBope coseli Tex TpocmoeB, rye OTMeYasIcA KaJIHH. CueQOBaTebHO, BO3= 
MOXKHbIMH COJIEBBIMH MUTepasaMH, B COCTaB KOTOPbIX BXOMHT KaJIMH, ABJAIOTCA 
CHJIBBHH W KapHaJJIuT. 

Kak y2ke OTMeyasl0Ccb BpIle, B KepHe Bywatickoh ckBaxkuHE Ne 1 1. A. Ap- 
2KEMCKUM GOplwlO YCTAHOBJICHO IpHCyTCTBHe KasA B TOM YaCTH COJIEHOCHOM TOU 
WH, KOTOPpy1o [Mpoulwia 3Ta CKBaxKUHA, T. €. B BEPXHHX CJIOAX COJIEHOCHOM 
TOJIMLH. 

Vnaa kapTuna HaOsrofaetca B palione Ycoupa-CuOupcKoro. XMMHYeCKMME 
aHaJld3aMH B KepHe YcOJbCKOH cKBaxKuHbI Ne P-6 ycTaHOBJIeHO IpHCyTCTBue 
KaJIMA B HWKHHX YACTAX COJICHOCHOH TomMH. TakumM oOpasoMm, IIpHBeseHHbIe 
(bakTbI TOBOPAT O HaCTOATeMbHOM HeOOXOAMMOCTH cepbesHoro yrsyONeHHOrO 
H3yYCHHA KepHa MHOPOUMCJICHHbIX CKBaKHH, KOTOPbIMH IIPOXOAATCA B pasHU- 
HbIX MecTax CuOMpCKOH TwaTPOpMbI COJIeEHOCHOTO OTVJIOX%KeHHA. 


MpkytckHi frocyfapcTBeHHbI YyHHBepcuTer Tlocrynuno 
um. A. A. )Kqanosa 7 IV 1956 


HWMTMPOBAHHAS JIMTEPATYPA 
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: PEOJOLHA 


Cc. M. KATUYEHKOB 


O PACIPEAEJIEHHH BTOPOCTENMEHHbIX 3JIEMEHTOB 
3 KAPBOHATHbIX NOPOJAX MAJIEO30A BOJITO-YPAJIbCKOM OBJIACTH 


(ITpedcmaeaexo axademuxom H, M. Cmpaxoseim 11 VII 1956) 


CocTaB ocayOuHbIX MOpOX B powecce HX HaKOMJeHHA He OcTaeTCA NOCTOAH- 

BIM: TEPPHIeHHbI€ MOPOAbl CMEHAIOTCH XHMMYECKUMH OCayKaMH HU HaOcGopoT. 
PTH V3MCHCHHA CBASAHbIC TEKTOHHYCCKMMH KOJeOaHHAMH S3CMHOM KOpbI, TpaHc- 
peccuiH u perpeccui mopelt. 
Ha soctoxe Pycckoi miaTpopMbl TakHe H3MeHEHHA TpOMCXOAUNH B Mameo- 
OickOe Bp€MA H OTPa3HJIHCb Ha KOJIMYECTBEHHOM COOTHOIICHHH THNOB Nopoy 
10 CTpaTHrpapuyecKHM paspe3aM. OjHOBpeMeHHO H3MeHAVIVCb XHMUUeCKHE 
OcTaB TlOpoOy HW COsep2xaHHe B HUX OTCJbHBIX JJIEMEHTOB. OTO OblvlIO NoKa3saHO 
Jia KapOouaTHbIxX mopoq Pyccxol nmatpopmpar A. II. Bunorpayosnm, 
. 5.Ponospm u B. M. Partsicxu (7), KOTOppie H3yuHIH pacripegenenue Ca, Mn, 
r, Ba, Si, Al, Fe u Th no crparurpaduyeckum ropH30HTam oT mporeposog 
0 KawHo30a. JlaHHple NO pacnpeseeHuio ApyrHX 3JIeEMeHTOB B KapOonaTHBIX 
OpOaX OTHOCSATCA K OTJeJIbHbIM rOpus0HTaM Bosro-Y pasbcKol o6acTu WepMH, 
BOHY H HEKOTOPBIM Apyrun (*°). 

JlaHHble O paciipeyesieHHH MaJIbIX 9JIEMCHTOB B OacceMHax | Npomioro Bpe- 
[CH IIpeACTaBAAIOT OOMbUIOH HHTEpPec JIA BLINCHEHHA psa BONpOCOB reoXHMHK 
- ycoBHH OcayKooOpasoBanua. H. M. Crpaxos (°) Ha ocHoBe paciipefenenua 
layIbIX 2IeMeHTOB Cr, V, Ni, Co, Mn B panHedpancKux noposax Bomnro-Y pasmb- 
KOH OO acTH HaMeTH GopMbl Mepenoca u JuddepeHunalwH UX B MOPCKHX 
accetiniax. 

Llenbio aHHOl paOoTH! ObIIO BbIACHHTb PaCclipeseJIeHHA HEKOTOPHIX BTOPO- 
TeMCHHbIX 3JIEMCHTOB BO BCeH Tome KapOoHaTHbIX OTOKeHHH Masleo30A 
301ro-Y pasbcKoli oOnacTH. Hamu 6piio oTro6paHo 168 o6pasi0oB KapOoHaTHbIx 
opoq u3 OypoBbIxX cKBaxKHH KyliOpmesckoH, CaparopcKxoli u UKasoscKoit 
Onacteli, TatapcKoli, BamKupcKkow uv YMypTCKOli aBTOHOMHBIX peciyOJIMK 
3 KommeKWHH reonoros BHUMIPH K. HU. Jlomors, B. M. Mosuep u PL. C. Top- 
upbepa. OOpasilamMu ObIIH MpefcTaBJeHb! BCe CBUTbI (ppaHcCKoro Apyca, HWK- 
ero H cpeqHero Kap6oHa HW HWKHeH NepMH, eMHMUHDIMM OOpasiaMu Npeycta- 
JICHbI OTMOXKeHHA BepXHero KapOoHa HM BepxXHeli NepMu. OnpefesenHe XuMH- 
eCKHX 9JIEMCHTOB IIPOH3BOAMMOCh METOZOM CneKTpasIbHOrO aHansa. McTounn- 
OM BOsOyxKeHHA Cy KUIa Wyra NOCTOAHHOrO ToKa UpH 10 ac yroJbHbIMH 971e- 
Tpogamu. HapeckH Noposbl Opasivcb Ha aHaJMTHYeCKUX Becax NO 20 mr u 
OHOCTbIO CxKUTaHch B TeyYeuHe 4 MuH. CreKTpbl (oTorpapupoBavcb Ha 
Bapuiesom cnexTporpade MCII-22. Sranonamu cpaBHeHHA CAyKHIM HCKYCCT- 
eHupie cmecu Ha CaCOg. StTaonbl (oTorpadupoBatuch Ha KarkKoil oTonsa- 
THHKe IIpH Tex 2Ke ycOBuAx, YTO UMpoopl. Msmepenust NOVepHEHHU TpOW3BO- 
WJIHCb Ha MuKpooTometpe M®-2. 

B ta6n. 1 mpuBeyenbl cpeqHHe KOHIeCHTpaluH 3JIEMeHTOB TO ApycaM H OT- 
elaM. OTH JaHHbIe COCTABJIAIHCb CIeYIOULHM OOpasoM: NOACUHTHIBAJIOCb Cpe] 
ee cojep2kaHue 0 CBHTaM HJM ApycaM, 3aTeM Opauncb CpeqHHe IA APyca WI 
Tena. HaTp ul Opt OOHapyxKeH BO BCeX o6pasuax. MunuMasibHoe co- 
epxxanne Na oOHapyxxKeHO B J€BOHCKHX, ocoOeHHO y(PHMCKHX, H3BeECTHAKAX, 
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Cpeyuee ero cogqep»xaHHe B Ma- 
meo30HcKux KapOoHaTHbIx oT- 
mowenuax 0,24% 6e3 yueta 
ypuMcKux o6pa3snoBn —0,09% 
H (ia KapOoua W HMKHeL MepMu 
0,053%. Kamau KauecTBeH- 
HO OOHapyxKeH B YdUMCKUX HU 
J@BOHCKUX H3BeCTHAKaX. Cpey- 
Hee coflepxKaHve cTpOHULUA 
cocTaBsaeT 0,058%; sTo —Be- 
JM4HHa TOTO Ke NOpayKa, 4TO 
M Jia KapOonaTHbix nopoy 
9TUX rOpHsouTos PyccKok mat- 
dopmpt: 0,050°/, (7). Mosppmuen- 
HbIM COJepxKaHHeM CTPOHIHA 
OTMYaIOTCA OTJOKeHUA NepMU 
WM ocoOeHHO KyHTrypa, 4TO cBA- 
3aHO C HaKOMJIeHHeM ero B 
MOPCKHX YCbIXalouluX sary- 
HaxN, ) 

Cpeyuee coyepxaHue Oapus 
0,009%; ono B TpH pasa BpIe 
cpeqHero cojsepxKaHHia B Kap6o- 
HaTHbIX Nopofax PyccKok nuat- 
copmpl. B pacnpeygesenun Sr u 
Ba no crpaturpaduyeckum ro- 
PHS3SOHTaM HaOyrofaroTca Te xe 
3aKOHOMepHOCTH, TO HW JIA 
KapOonaTHbIx Nopox PyccKok 
niaT@opmpr (7). WK eme30m 
o6oralleHbl OTIOKeHUA yduM- 
ckoro HW dpaHcKoro spycoB B 
3Ha4HTEJIbHO Ooubiueh CTeneHH, 
4eM OTJIOKeHHA [pyrux cTpa- 
THrpauyeckHX TOpH30HTOB Ma- 
weos0A. CoqepxanHwe TuTa- 
Ha B M3yYeHHbIX HaMH Kap- 
OOHAaTHEIX MOpofax KomeOneTCHA 
oT cyeqoB yo 0,1%, B page 
OOpasiloB OH BOBce HeObHapy- 
*KuBaeTcA. Cpeqnee cojepxKa- 
HW€ MapraHita B_  xKap6o- 
HaTHbIX NOpofax Maleo300 
Bouro-Y panbcKolt o6nacTu Toro 
%Ke NOpAKa, YTO NpuBoAUTCA 
ANA U3BecTHAKOB Beprom (3); 
HekOTOpoe OOoramleHHue HMeeTCA 
BO (ppaHCKOM uM yibuMcKOM apy- 
caxX MO CpaBHeHHIO C H3BeCT- 
HAKAaMM HWKHeM MepMu HW Kap- 
Oona. 3HaunTenbupiit MuTepec 
AJA BbIACHeCHMA MUrpaltun Map- 
raHiia lpefqcraBaser oTuHorse- 
Hue Fe: Mn. Sto ornouenue 
AA WHTOCweppr paBuo 57, qua 
MOPCKOH Bomb! 13, MI Ke MOmy- 
WHIM KONeOaHHe or 2 jo 66. 
B ycumcKot cpute oTnomenve 
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0.6 


SOM OMONS 
SSASNA5N 


T aor marae 


15,0 
4,2 


0,001 
0,0002 


He OOH. 
He OOH. 


-Ypampexoli o6actu(B %) 


He OOH. 
He OOH. 


0,0007 
0,0008 


’ 


0,04 
0,026 


Mn 


Fe 
0,15 
0,44 


0,003 


* 


Sr 
0,14 (4 
3,0 ( 


Na 
0,07 
0,04 


Toporo moayyenst epe 


Uyca0 
o6pa3loB 
13 
17 


Teier etuters 


Pacnpejemenne BTOPOCTeIe€HHbIX XHMHYCCKHX 3JICEMCHTOB B kKapOOHaTHBIX Mmoposxax MaJleo3oHn Boaro 


43aHO 4YHCNO OO6pasuoB, H3 KO! 


Oryes, apyc 


pekui sapyc (P,) 


Kasauckuli apyc (Pe) 
Youmcxuii apyc (Pe) 
BepxHaa Tepmb (I 2) 
Kyurypcknit apye (PE) 
Apruuckuii apyc (P?) 
YWKHAA TepMb (P;) 
Bepxuuli Kap6ou (C,) 
Cpeauuit Kap6ou (C2) 
Hwxuutt Kapoou (C,) 
Kap6ou (C;, Cz, C,) 
Ilesou (paxckul apyc) 
Tlameosoii (Pg) (P, C) 
;_B chookax-y 


Caura 
Tlepmb (Pe, P,) 


HE 


fe: Mn = 66, T. e. Taxoro xe NOpaqKa, Kak JIA JMTOCdepHI; 34ecb HMeeTCHA 
jae MpeoOnaqanue Fe nay Mn, B ocrapnblx 2%e TropH30Htax OHO 6M3KO K 
OTHOIUCHHIO B MOPCKOH Boge. OTciofa cneqyeT, 4TO MpH Murpannu Fe u Mn 
TocneqHu OONaqaeT Oonbueli MUrpaHOHHOL cnocobHOCTHIO C BO,HbIMU pac- 
tBopaMKH, llepemenlasch B Oovlee yasleHHbIe OT Oepera paiionbl Gaccelina. Ha 
9TO CBOHCTBO Mapraniia yKasan H. M. Crpaxos (5), 

X p OM OTHOCHTCA K MaJIONO/BYRKHBIM B BOJHBIX PacTBOpax 3JIEMeHTaM, O][- 
HakO €rO NPHCYTCTBHE YCTaHOBJIeHO HaMH MOUTH BO BCeX H3YYCHHIX TOPH3OHTAX. 
Tak xe Kak Jaa Na, Ba u Fe, nanOonpmee o6oramenue oTmeyeHO WA Mopoy 
youmexoro u dpaucKoro apycos. Cpequee cojepxanne xpoma B KapOoHaTHBIXx 
mopoyax tlaseoson Bowro-Ypanbexoh oOnactu cocrapnset 0,0019%. 

Tlowyyennoe Hamu cpeqHee cogepxKaHHe B aH AM 4A cocTaBuner0,0006%, 
omHako V Opil OOnapy2KeH TOMbKO BO (PpaHCKOM H ycpuMcKom sapycax. H uke Jb 
umeeT Ooslee IMpoKoe pacipoctpaHeHue B KapOOHAaTHBIX NoOposax, YeM Ba- 
Hauu, ero MpucyTCTBHe ObIO ycTaHOBsIeHO B psaye ropu30HToB. Cpequee copep- 
Wane HUKeIA B KapOOHAaTHBIX NOposax Oombule, YeM cofepxKanue BaHnayua. 
Ornomenve V : Ni papyo nouru ua Bcex rOpv30HToB 0,6, B TO BPeMA Kak B 
JMTOcwepe OHO cocraBsseT 1,9 , B MopcKoi Boge 0,17. Orcioga ceyyer, ITO HH- 
Keb OOsaqaeT OoNbUIeH MUrpalHOHHOH CMOCOOHOCTHIO B BOJHDIX pacTBOpax 0 
CpaBHeHHI0 C BaHayMeM: OH JaJIblUe MHPUpYeT B IWeHTpPaJIbHbIe BOJOCMbI, BHUMO 
He TOJbKO C TI€HTOBbIM MaTepHaJIOM, HO H B BOJHBIX pacTBOopax. 

Cpequee cojepxxaHHe Me€ JH B KapOoHaTHbIX MOposax naseo30a Bosro- 
YpanpeKxow o6acTu coctapasner 0,0013%, HeKoropoe O6orameHve HaGm0jaeT- 
CH Take BO@paHcKoM HM yHMCKOM spycax. PaccmMoTpeHuble JaHHble O pac- 
TipejjeleHHH BTOpOCTeNeHHEIX MaJIbIX JJIEMEHTOB B KapOOHATHbIX NOposax Nameo30s 
Bouro-YpasbeKol oO6macTH NOKa3bIBaIOT, YTO 3JIEMEHTbI PpyMMbl weme3sa H Me_U 
BOCHOBHOHM CBOeH Macce MOCTyMaloT B XHMHMYeECKHE OCaKH MOPCKHX OacceHHOB 
C MesIMTOBBIM MaTepHasIOM; Ha 9TO yYka3bIBaeT OOOrameHHe KapOOHaTHbIxX 
Topoq ydp¥mcKoro u dpaHcKoro ApycoB, B KOTOPbIX HapsAyly C MOBbILICHHbIM 
COJlepxKaHHeM MaJIbIX 9JIEMCHTOB PpyNMMbl *Kewesa, NPHCYTCTBYIOCT B MOBbILICHHbIX 
komuyectpax Na, K, Fe, xapakTepHpie JsId TMHMCTpDIX NOpoy. OqHako 4aCcTb 
PaCCMOTPeHHBIX 3JIEMCHTOB OGslayaeT OObIWeH MHrpalHOHHOH CiOCOHOCTbIO, 
KaK 9TO BHJIHO MO HX COjepxKaHHIO HU OTHOIeCHHIO Nap 9JIeEMeHTOB B MOPCKHX 
Ocaykax. B3aB OTHOUIeHHe COJep%xKaHHA ICMCHTOB B KapOOHTHBIX Woposax K 
HX COJlepxKanuIo B vIMHax Maeo30n Bowro-YpasbcKol O6nacTu (0 HallinM 
OnpejeseHusM), MpI Womydaem culeqyrouyve Bemmuuub!: Mn 1,4, Sr 1,16, Cu 0, 42, 
Ba 0,2, Fe 0,2, Ni 0,17, Cr 0,1, V 0,06. Pacnonaraa 9TH SeMeHTHI B pat 
lo BeMYHHAaM OTHOWeHUA NOy4yuM: Mn, Sr, Cu, Fe, Ba, Ni, Cr, V. Togo6npiit 
pag gana Mn, Cu, Fe, P, V, Cr, Ni, Co c HeKOTOpbIMH H3MeCHeHHAMH 
Obit nomyseH H. M. Crpaxoppm (°). Oror pay xXapakTepu3yeT MOBHMKHOCTb 
PaACCMOTPeHHBIX 3JIEMCHTOB B BOJHBIX PacTBOpaxX HM MO[TBepxKAaeT HaMeyeHHble 
H. M. CrpaxopbiM 3aKOHOMepHOCTH 9JIEMeHTOB TpyMMbl *Kelesa B MOPCKHX 
Oaccelinax. 

SKcHepHMeHTatbHan YacTb padoTs! BbIMOTHeHaTIpH yyactun E. WH. Oue- 
TOHTOBOH. 


Ilocrymuno 
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rEOJIOrHA 


H. A. KOHIOXOB 


O JIMTOJOPMYECKHX OCOBEHHOCTAX CPEJ(HEFOPCKHX 
OTJIOQKKEHHHM JAPECTAHA 


(ITpedcmaeaneno axademuxom C. H. Muponoeoim 15 VI 1956) 


CpeyHeropcKve OTIO%KeHHA UMeIOoT B CTpOeHuH JlarecTaHa HCKJIOUHTeIbHO 
BaskHoe 3Hauenve. B naropHoli yacTu sToro peruona (BuyTpenuult JJarecran) 


ee -t- eri ete 


OHH MMeIOT WHpOKOe paciipocTpaHeHve Ha NOBEPXHOCTH, B PaBHHHHbIX 2%Ke pali- — 
onax (Buemnult JlarecraH) OHM BCKPbIBalOTCA Ha OTHOCHTEIbHO HEOOJIbIIAX Tsty- 


OuHaX pa3BeOUHbIMH CKBaxKHHaMH. B BOSpaCTHOM OTHOWICHHM OHM TMogpasye- 
JAIOTCA Ha BepXHeaaeHCKHH, OalioccKkuH uw OaTcKHH sapycpl (*~°). 

OcHoBHoe 3HaueHHe B CJIOMKCHHH CpeMHEIOPCKHX OTMOMKEHHH MMeIOT Tlecda- 
HO-aJI@BpHTO-rIHHUCTHIe OOpasoBaHuA. B Buye OTeNbHbIX peAKHX pasoOmleH- 
HbIX MJIaCTOB (MOUHOCTbIO He cBbiue 10cm) BTOMMEe UX BCTpedaloTCA FOpH30H- 
Tb KOHTIOMepaTOBHAHbIX OOpasoBaHHli, COCTOAIIMX U3 TaJieK HM OOOMKOB 
He€NpaBHJIbHOM (pOpMbl MeCuUaHbIX, TVIMHHCTbIX H MepreJIbHbIX MOPO HJM CKON- 
JIQHHHM CHJepHTOBbIX KOHKpelHH. OObldHO K HMM IIPHMeLWIMBaloTCA OKaTaHHble 
PaKOBHHbI MOsIOCKOB. [IpucyTcTBHe TaKHX TOPH3OHTOB OTMeYaeTcA TIO BCeMy 
paspe3y OTMO*KeHH BepXHero aasleHa HW HMKHeM YacTH OaoccKoroO spyca, pa3s- 


BUTbIX B GaccefiHe pp. Kapa-Kolicy (c. Tyxu6), ApapcKoe Kolicy (c. Jlaryna), 


Auyulicxoe Kolicy (c. ArBamu), a Take B 30He MyrpuHcxon (c. Tepru, c. Hux- 
Hve Mywe6xu, r. Cepcopuk) u CanatayccKxon (c. TuurKkn) anTuKsuHanen. Bosiee 
MOLJHbIe WwacTbl HX (Oo 1,5M) OTMeyeHbI no p. Uantni-Apryy (c. Yumikavoi). 

Cpejv MesIKO- H TOHKOOGJIOMOUHBIX TOpOA cpesuHelt 1opbl 3aMeTHO Tpeocbafa- 
OT aJIEBPUTHI H rsHHbI. [lecuaHble pasHOCTH B BUC EMMHVYHBIX CJIOCB OTMCUCHHI 
B lepHdepuiHou 30He Haropuoro Jlarectana (pp. byrau-4ali, PyOac-yah, Dampu- 
Osenb, Asapckoe Kolicy, xpeOer Canatay) H B pa3BeJOUHbIX paiioHax 
Pasyunuoro Jlarectaua (Ornu, Jy3nax, Xow-Mensun, Bepexeii). Ilo cBoum 
rpaHyJIOMETpHYeCKHM OCOOeEHHOCTAM NOCJIEHHE OTHOCATCH K CpeHeSepHHCTHIM 
MA Me€JIKOSepHHCTbIM NecdaHHkaM. BovblwinHCTBO MX COJepxKUT 3HAYHTeIbHYIO 
MIpHMecb aJIeBPpHTOBOrO HM IIMHMCTOrO MaTepHasia HW NO STOMY UpH3Haky cpesu 
HUX MOFyT ObITb BbIJeJICHbI TIMHHCTO-aJIeCBpHTOBbIe, aJsIeBPUTOBO-rvIMHUCTHIe 
pasHoctu. [lecuanuku yale BCero IPHCYTCTBYIOT B BEPXHEM aasieHe, OCO6eHHO B 
erO HWKHeM YaCcTH. SyeCb 2%e WHMPOKO pacnpocTpaHeHb! aJIeBPOJIHTbI, KOTOPbIe 
HIM TpeoOslafaior, WIH %Ke PpasBHTbl B paBHOM OTHOWCHHH Cc PHHaMH. 
B OalioccKkom u OaTcKOM spycaX OHH MMeIOT MeHbulee pacnpoctpaHenHe, OObIU- 
HO BbIJeIAACh B BUe MaveK M CBHT NeC4YaHO-aNeBPHTOBOFO COCTBa (HUKHAA, 
CpeqHaAA WM BepXHAA MeCUaHO-aJIeEBpOMMTOBbIC CBHTHI). 

Oco60 rpyOo3epHHcTble rpaBeHCTHIe MeCuaHUKH MPHCYTCTBYIOT B  cocTaBe 
Oalocckoro spyca (B HMxKHeli Yacru) CanatayccKoro pa3pesa. 

AseBpOnuTh! OODIHO Tak*Ke COepXKAT SHAYHTEMbHYIO MPUMecb YacTun UHOL 
pasmepHocTH. HanOovuiee wMpoKO pacnpocTpaHeHbl aleBPOMUTHI TIMHUCTHIE Hi 
N€CYaHO-PIHHHCTHIC, a TAKKE AaJIEBPOJIUTbI, COCTOALIHE MOUTH 43 paBHOTO KOJIH- 
4ecTBa aJIEBPHTOBbIX, Me€CUaHbIX HM PIMHUCTbIX YaCcTHIL. 

KpynHosepHHCTple asleBpONUTHI OObIYHO TeCHO CBA3AHbI C NeCaHbIMH Toposa- 
MH, ydacTByA BMeCTe C HHMH B CJIOMKCHHM KPYMHbIX COeB HW NayeK. Oco6beHHO 
4acTO BCTpevaloTcsa OHH BMeCTe C NeCYaHHKaMH B palionax paBHMHHoro Jlarecra- 
Ha M B lepuepHiHoli 30He HaropHoro Jlarecrawa (xpe6er Canatay, c.c. My- 
ueOxku, Orun). 

[MMHMCTbIe PasHOCTH aeBPOMMTOB MO TeKCTYpHbIM OcOGeHHOCTAM O4eHb 
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{aMOMHHAIoT PIMHbI HW OOBIMHO BCTpevaroTCA COBMECTHO , Caras 3HadHTe/IbHBIC 
THTepBaIbl paspesa Cpef\HeH topbl, OcOOeHHO BO BHyTpenHifx palionax uccye- 
{OBAHHH TeppHTopHH (pp. Camyp, Kapa-Koiicy, Bepxnee tTeyenue Asap- 
‘koro M Anjuiicxoro Kolicy, Uantsi-Apryn), B mpeflenax Tax Ha3biBaemoro 
‘maHueBoro Jiarecrana. 

Cpe riMH JOCTaTOUHO WIMpoKO pacmpocTpaHeHpl pasHocTu, OOoranleHHble 
WICBPHTOBLIMH YaCTHIWAMH; NOcMeqHHe Yale BCero MpHCyTCTByIOT B Tex paspe- 
saX, TE B CIOKEHHH CyYyIeCTBeHHOe, yacTO Npecbjlaqaromlee 3HAYeHHe UMeIOT 
JeCuYaHHKH H aJIeBPONHTHI. 

THNWUHBIC PIMHbI, COMepxKaMlHe HeESHaUMTebHOe KOJIMUeCTBO NecuaHbIX Ul 
WIEBPHTOBHIX YacTHI, (He cBpiue 20%), BCTpedaroTca JOBOJIbHO peyKo. Bowb- 
MMHCTBO UX IIPHCYTCTBYeT B paspesax, pacio/ararolluxca B ClaHueBom Jlare- 
‘TaHe; 3eCb ONMCaHbI pasHocTu, Ha 9O—98% cocTrosulHe 3 VacTHL PIMHUCTOL 
JasmMepHOcTH. TiMHbl B NOAaBAAIONLeM GOJbIIMHCTBe Cy4aeB COsepxKaT OUCHb 
ACSHAYHTEIbHOE KOJIMYECTBO PaCTBOPHMbIX KOMIOHEHTOB, COCTABJIAIOULHX He 
Joubiue 5—10% or Beca nopogp. Mepreampypie mopogni IIpHCyTCTByIOT CcpeyH 
“MH B BHC OTACJIbHbIX JIMH3OOOpasHbIX TpOclOeB C XapaKTepHoli cbyHTH- 
<OBOH TekcTypow. B Takux Mpocmosx coyep»xaHHe pacTBOpHMoli uacTH, rwaB- 
IbIM OOpa30m CaCOs u FeCOs, noppmuaetca wo 40—50%. 

HeoOxoquMo OTMeTHTb TakxKe HaJWuve B TAMHaxX OosbUIOTO KoMMUeCTBAa 
“JIMHHCTO-CHepHTOBbIX KOHKpellWH, HESAaKOHOMePHO paccesAHHBIX B Nopose usu 
\OpasyloulHX MpepbIBHCTHIe TOPH30HTHI. Pa3smeppl KOHKPeWHii OODMHO Kose6- 
moTCA B mpefenax 5 — 35 cm. MopMa UX OBaJIbHaA WIM enemKOBUyHaA, 4ac- 
fO HellpaBuJibHad. Hepeyko BcTpeyarioTca JIHH3000pa3Hble MWacThl CHepHToB 
rommHHOIO B 10— 35 cM. 

CnoxKeHbI KOHKpelHW HOO TOHKOAUCMepcHOh PIMHHCTO-CcHJepHTOBOH Mac- 
COM, HOO CHepHTOM H KaJIbIHTOM, CHJepHTOM H aHKepHToM, Cc OGJIbILIMM HIM 
MCHbIUHM COjepsKaHHeM [JIMHHCTHIX H A@BPHTOBbIX YacTHl. 

AJleBpOJIMTOBO-rIMHHCTbIe TIOPpOAbl B BepXHeaasIeHCKOM sApyce HaHOoulee 
[IMpOKO paciipOcTpaHeHbI B ero Bep xHeHi uacTH. B OaloccKoM HM OaTCKOM sapy- 
CaX HMH TaKKe CJlaralOTCA MOMLHbIeC CBHTbI aJIEBPOJIMTOBO-FIMHUCTOPO COCTaBa, 
IpHuemM lepecaHBaHHe OCHOBHbIX pa3HOCTel — aJIeBPOJIHTOB HU PJIMH, Hepej{KO 
UpHoOperaerT (PIHWeBLIN xapakTep. BmectTe ¢C TEM Kak AJICBPOJIMTbI, Tak H PJIH- 
HbI YaCTO CJlara‘oT KPYIHble OHOPOHbIe MacTbl, Wa4YKH HM JlaxKe CBHTbI MOHO- 
TOHHOrO cocrasa. Ilo sTomy pu3Haky cpequ GalioccKux H OaTCKHX OTO*KeHHH 
JlarectaHa B O6acTH UX HaHOoee MOMHOFO pasBUTHA BbIeAeTCA 9 MHTONO- 
TH4eCKHX CBHT, MpH4eM B CMeHe 3THX CBUT OOHaApyKuBaeTCA ONpesemeHHoe 
PHTMHYeCKOe CTPOeHHe: HHKHHH V3 BbIJeJIACMbIX HAMM TpeX PHTMOB CJlaraeT- 
CA BHH3y PIMHHCTOM CBUTOM (HMMKHAA PIHHHCTad CBHTa), CMeHsIOIMeHCA BBeEpx 
QJIEBPOJIMTOBO-FJIMHHCTOH (HWKHAA AJICBPOJMTOBO-rvIMHUCTaA CBHTa) H aJleB- 
POJMTOBOH (HHKHSAA aleBpomMTOBad cBHTa). AHaJIOrH4HO NOCTpoeH H BTOpoki 
puTM, cocToamMA (CHH3y BBepx) H3 CpeqHeH rMMHUMCTON, CpeqHel aseBpOMHTOBO- 
TIMHUCTOH VW CpeqHeli auleBpOJIMTOBOM CBUT. HecKOJIbKO HHaYe NOCTpOeH BepXx- 
HH puTM, Gobel cBoei yacTbIO OTHOCAMLMMCA K OaTCKOMy Apycy: HauMHa- 
eTCa OH CBHTOM HCKIOUHTEIbHOFO pasBUTHA PIMHUCTHIX NOpO (BepXHAA PIHHH- 
cTasa); 3aTeM aJIeBPOJIHTOBBIX (BepXHAA aJIeEBPOJMTOBAA) H aJleBPOJHTOBO-PIMHH- 
CTHIX (BEPXHAA aJIeBPOJHTOBO-FIMHHCTAs). 

Iipupefennoe pple ONHCaHHe MOpof| yKasblBaeT, YTO B CpeHeIOPpCKOe Bpe- 
Ma B JJarecraHe MpOHCXOANsIO HaKOMJIeHHe MOYTH MCKJIONHTebHO NecdaHo- 
aJICBPUTOBO-PJIMHHCTHIX OCa[KOB, IIpHYeM Pa3bHTHe TEX HJM MHbIX PasHocTeH 
9THX MOPOR B COCTAaBe APYCOB B PasHbIX yAaCTKAX OblIO HENOCTOAHHDIM. — 

C wembio BbIABJICHHA OOMIMX STHX MHTONOFO-allMaJIbHbIX H3MCHCHHM, HaMH 
ObINH MOCUHTAHbI Jia WesOro pxAa HSyYeHHbIX paspe30B CyMMapHbIe MOLL- 
HOCTH HeCUaHbIX, AJIEBPOJHTOBbIX HM TJIMHHCTbIX CJIO€B, KOTOPbIMH CJlaraeTCA 
BepXHHi aameH uM OaloccKkMH spyc. 

Oxa3anocb, 4TO B BepXHeM aaJieHe IMHHCTHIC MOPOMbl ABJIAIOTCH mpeoo.1a- 
Ja‘OuLUuMH PaSHOCTAMH TaKUX PaHOHOB CjaHWeBOoro Jlarectaua, Kak Camypckni, 
Apryuckui, xpeder Jlec, BepxHee TeyeHHe peKH Anyuiicxoe Kolicy (puc. 1). 
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Xap aKTepHo, YTO ‘syecb OTMe¥aeTCA NOuIHOe OTCYTCTBHe B paspese TNectaHble 
cnoes. B Takux Ke palioHax, Kak BepxXHee TeyeHHe peku ABapcKoe Koiicy 
(c.Jlaryna), p. Kapa-Koiicy (c. Uox), p. Umyp-4ai, p. Py6ac-4al, riWHbI TakxKe 
OCTAIOTCA JOMHHHPYIOULHMH MopofaMHu, HO 3feCb Bcroyy OTMeYaeTCA MOABICHME 
MecdaHbIxX NopOs, HMeIONLUX, MpaBya, cyryOo MosYHHeHHOe SHayeHHe. 
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Puc. 1. Jluronormueckad KapTa BepxHeaaleHCKHX oTsomKeHHH JLarecraHa. a — 
30Ha TIpeHMyMecTBeHHOTO pasBUTHA MecuaHbIX MOpo, 6 — 30Ha MpenmymecTBexH- 
HOFO PpaSBHTHA AJIEBPOJINTa NpW 3HAYHTeNbHOM YUACTHH TecuaHbIX Nopol, 6 — 
30Ha IIpeHMYLLeCTBEHHOFO PaSBATHA AJIeEBPOJIHTOBLIX NOpOA, 2—3O0Ha Mpenmyuect- 
BeHHOrO pa3BUTHA TJIMHHCTEIX MOpox, O — 30Ha NIpeHMyleCTBeHHOrO pasBUTuA 
TUHHHCTHIX MOPOA C OTACJIbHDIMH MPOCMOAMH KOHTJIOMepaTOB, &€ — MOpAKOBbIIi 
HOMep paspe3a (Haj, YepToli) MH COfepxKaHHe TIMHUCTHIX MOPOL B paspese sapyca 
B MIpOleHTaX K ero MOMLHOCTH (MOA YepTo), 2c — rpaHHubl mHTOpauli 


B nepudepuiinpix patonax Haropnoro Jlarecrana B cTpoeHuu apyca sce 


6onbulee SHAYEHHE MpHOOpeTaioT aeBPOJUTHI H MecuaHuKu. TlepBpre cymecTBeHHO. 


npeo6aqaioT B Yaaysalicxom u LyyaxapcKom paspesax. Bmecte sTu Ba Tuna 
OOJIOMONHBIX TOPO ABMAIOTCA MpeoOsaqaiwomuMu B OrHHHcKOM paspese. Ha- 
KOHel, B TAKHX paouax Kak Cc. Apakaubl Ha pexe ABapcxoe Kolicy, c. HwKHne- 
Mysne6xu B MyrpuucKoli sone, xpeOet Canatay uw MecTtopoxyjenne Jl y3naK 
necuaHble MOposb Mpeoc6ayaoT Ha aNeBPHTOBLIMH HM TIMHUCTHIME. 

Takoe pacnpeyeneHue IHTOPAaUHM YKasbiBaeT, YTO OCHOBHOM HCTOUHHK CHO- 
Ca B BepXHeaaJleHCKoe BpeMsA pacomaraJicA Ha ceBepe, B OOmacTu IIpeqxaBKa- 
aba (°). OfHaKo kK STOMY OCHOBHOMY MaTepHaJly B SHAYMTebHOM KOMMYECTBE TIpH- 
MeLUMBaJICA OOJOMOUHDIM MaTepwan MecTHOro KaBKa3ckoro Mpovcxoxenua, 
TlaBHbIM OOpasoM B BHC MEIKO pas pOONeHHbIX TIMHHCTHIX O6JIOMKOB Hi LaJib- 
KH M€CUaHbIX, MepresbHbIX H aJICEBPOJHTOBbIX TNOpo]. 

TouHo Tak Ke MW B COCTaBe OTNOKeHHH OaloccKOrO Apyca, pa3BUTEIX BO 
BHYTpeHHUX patonax JlarecTaHa, ABJIABIUMXCH MWeHTPaNbHbIMH, HavOomee yya- 
JICHHBIMH OT CyllM yyacTKamu CeBepo-KaBka3cKol reOCHHKJIMHAaJIM, pasBUTbI 
MOUTH HCKJIOUNTEbHO TOHKOSEPHUCThIe PIMHUCTHIC OOpasoBaHHuA (palionb! CaH- 
uesporo J\arecrana). B ypyrux yyacTKax Cpequ riMH IpHcyTCTByr1oT JOcTaTOUHO 
KPyHble NawkM Mopo MecCkaHO-asIeBpHTOBOrO CocTaBa, OfHaKO H 3yecb JOMH- 
Hupyrouee 3HAYeHHe B CJIOMKeHHH Apyca OcTaeTca 3a riMHaMH. 

AnesposmuToppie nopoje B Jlarectane mpeuMynecTBeHHOe 3HaveHHe HMeIOT 
TOJIbKO B JByX y¥acTKax: B CeBEpO-BOCTOUHOH YactH MyrpvHcKkoh anTHKMHa- 
smu (cc. Tepru, Huxnue MyneOxu, ropa Cepcopux) u OranucKom noquATHH 
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SOCTOUHOH aHTUKsIMHaIH. To xe caMmoe MOKHO OTMe€THTb H JuIX OaTcKoro 
ipyca. ° 
_ 3 usnoxenHoro Brie onncanua NOpoy cpeqHet roppi Jjarecrana cueqyer, 


ATO HaHOONbUeH HTOMOTO-harnabHOl U3MeHUAMBOCTHIO OTMYAIOTCA Bep XHe- 
AaNI€HCKHe OOpasoBaHHUaA. 
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Puce. 2. Jlutonornyeckaa Kapta OalioccKux ormom*eHnit JLarecrana. 
YCJIOBHbIe OOO3HAYeHHA Te 2Ke 


Bonee mocTOsHubIli cOCTaB UMeloT OTIOKeHHA Galioca, xapaKTepu- 
3YIOILHECH TIOBCEMECTHBIM MpeoOsaaHHeM B paspese FIHHHCTHIX TOpos; mec- 
JaHO-aJIeEBPUTOBbIE PaSHOCTH LWHPOKO Pa3BHTbI JIHUIb B 30HAX KPYyIIHbIX aH- 
[MKJIMHaJIbHbIX CKIaOK (Myrpuuckas H BocTtouHas aHTHKJIMHaJH) (cM. puc. 2). 
Moqo6uple HTONOrO-bauvaJIbHble OCOOCHHOCTH OaliOccCKHX OT OKeHUli yKa3bl- 
3ai0T HaM Ha TO, 4TO K STOMY BPpe€MeCHH HMeJIO MECTO JlasbHelilee pasBuTHe 
(OpcKOH TpaHcrpeccun, B XOJe KOTOPOH mpuseraionHe c ceBepa K KaBKa3cKoi 
reOCHHKJIHHaH yuacTKH IIpeqkaBka3cKOH CyIIM OKa3aJJHCb 3aHATbIMH MOpeM. 
B uTore pa3MepbI O6acTH pa3MbIBa CTaJIM OOJIee COKPalleHHbIMH HM OHA OKa- 
3alaCb 3HAYHTeJIbHO YaJIeHHOH K CeBepy. 

TloqHaTHA B Mpeyemax WeHTPasbHbIX yYaCTKOB TeOCHHKJIMHasIH (COBpeMeH- 
Hb Tmapypiii KaBKka3cKul xpeOeT) onlymjadHcb 3HauHTesIbHO cjaOee, 4eEM B 
Bep XHeaaJIeHCKOe BpeMA. OHAaKO TO, UTO OHH CYMIECTBOBAaJIM, HE BbISbIBaeT CO- 
MHEHHH: 06 STOM CBHJeTebCTBYET IIPHCYTCTBHe B paspesax OaTa u Oalioca IOxKHO- 
ro Jiarectana (p. I[Myp-Yalt) ropH30HTOB OpeKYHeBHHbIX TIMH HW aJIeBPOJHTOB, 
MepenoOJIHeHHbIX HeOKATAHHbIMH OCTPOYrOJIbHbIMH OOJIOMKaMH IJIHH. 

Hi3smMeHeHHA JIMTOJOPH4eCKOrO COCTaBa NOpoy cpeyHel Jopbl MO paspesy CBo- 
ATCA K MOCTeMCHHOMY YMECHDILICHHIO POJIH MeCYaHbIX HM aJIeBPHTOBbIX NMOpO] B 
CJIOMKEHUH ero OT BepXHero aaieHa K OaTCKOMYy Apycy u K CMeHe Hx Oowee TOH- 
KOOOJIOMOUHBIMH TOposaMu. KpylHOcTb YacCTHIL MeCuaHbIX HV aJICBPOJIMTOBbIX TO- 
DO, COracCHO OMpeeJeHHbIX HAMM 3HaveHuM CpeqHero AMaMeTpa, CTAHOBHTCA 


BCe MECHBILEe. 
Ilocrynuso 
13 VI 1956 


IMTUPOBAHHAS JIATEPATYPA 


1B. Tl. Peurapres, Matep. o6m x mpuxa. reos., B. 66 (1927). *? 1. B. Apo- 
} bl ue B, Tp. Mo reow. 4 Mowe3H. HCKON. Ces. Kapkasa, B. 4 (OR); SI el Oa © Giae 
jmxoB, I. A. Kppimroapu, Teonorua CCCP, 9, 1947. 4VW. A. KouHwx os, 
A. Kpumroaobnu, E. A. Topman, Becrn. MPY, Ne 3 (1953). 5 VW. A. KoHwxXx os, 
A. Kppimroapbn, P.C.Be360pozoes, Yu. san. JITY, B. 1 (1956). 6 YW. A. Ko- 
110x0B, Yu. 3an. MI'Y, Bom. wOuselin. 1956. 
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Jlonnaynl Akanemun nayr CCCP 
SON 1956. Tom 111, 2 


TFEOJOrHA 


r. y. JIMHABEPY 


K 4ETBEPTHYUHOM ACTOPHH JJAJIbBHEBOCTOUHbIX MOPEM 


(ITpedcmaeneno axademuxom E. H. Iasaoeckum 2 VII 1956) 


Tunoresa reoruqpokpaTuyecKux KoseOaHHi ypoBHA OKeaHa npeycmaTpaBa- 
€T Ha MpPOTAKeHHM YeTBEPTHYHOTO BPeMeHH HeOMHOKpaTHy!0 CMeHy perpec-— 
cui TpaHcrpeccHAMH, KpyMHbIMH Mo MacuiTaOy, KaTacTpodbuyecKHMH MO Bpe- 
MeHH HX BO3HHKHOBCHHA HW MMeIOUIMMM BCe3eMHOH, laHeTapHblii xapakTep (*). 
Ota runoresa BOSHHKJIa B pe3ysbTaTe Onoreorpauyeckoro aHaJIH3a, POJCTBAa 
HW XapakTepa pacMpocTpaHeHHa THIMYHO MpeCHOBOAHBIX pbiO, HaceJIAOUAX 
B HacTOAIee BpeMA peKH GOacceHiHoB BocrouHo-Kutalicxoro, )KemToro, SimoH- 
koro, Oxotckoro 4 bepHuroBa MopeH HM ceBepo-3anagqHoH uacTtH Tuxoro oKe-— 
aHa, a Tak»Ke reomoposlornyeckoro aHaJI43a XapakTepa pesbeta MOPCKOrO Ha 
HW pacipeyesleHHa Ha HEM CJIEQOB MOABOAHBIX JOMHMH, COCTABJIABLUAX B MpPOLJIOM 
BMecTe C peKaMH Ha CYLUe eHHbIe WH WeJIOCTHbIe PedHble CHCTeMBI. 

Ham yyanocb yCTaHOBHMTb JIA YETBEPTHYHOrO BPeCMeHH He MeHee YeM Tpex- 
KpaTHyto CmMeuy c:ha3 perpeccul tbasamu TpancrpeccHi, OOyCOBJICHHbIX Ko.1eOa~_ 
HHAMH YpOBHA OKeaHa, HM OMpeeIMTb MpMMepHble BbICOTH! CTOAHHA YPOBHA 
oKeaHa VIX KaxKkQoH u3 cas. K comwasenuio, BO BpeMA paspaOoTKH FHNOTesbI 
(1946—1953) uw kK MOMeHTy Cau B NeYaTb CBOAHOK padoTE! No sTOMY Bompocy 
(1955), aBTop He pacnoslaradl JaHHbIMH MO HCKOMaeMol cbayHe HH nope ocay- 
KOB J\aJIbHEBOCTOUHBIX MOpeH, a NOSTOMY He MOF NPHBsedb UX K TpoBepke rH 
noTesbl. B HacTosljee BPEMA 3TA BOSMOMKHOCTH HMeeTCA. 

OueHb HHTepecuble H WeHHbIe JaHHble MO HCKoNaemol dope yeTBepTHIHOrO 
mepHoja onyOHKoOBaHb! B padote A. II. )Kyse (*), B KoTOpol cofepxKaTCA pe3syJIb- 
TaTbI HCCMIeEMOBAHHA PaciipeeJeHHA MaTOMOBbIX B JVIHHHbIX (27 u 16M) KOMOHKaX 
JOHHDIX OTJIOKEHHH, B3ATHIX PPyHTOBbIMH TpyOKamy Cc OombuIux ray6uH OxorT- 
koro (3355 M) H Bepnurosa (3638 mM) Mopel c SKcHeAMIMOHHOrO cyqHa «BUTA3b». 

Ifenb HacToslero CooOUleHHA — BbIACHHTb, B Kako Mepe corjacywrTed 
MexkAy coOok faHHble Ovoreorpaduyeckoro UH NaweOHTOMOrMYeCcKOrO MeTOJOB 
M NosyuaeT JIM B HUX NOATBepxKeHHe THNOTesa YTreorusApokpaTuyecKHX Kovle- 
OaHni. 

Buoreorpaduyeckuit MeToy MO3HaHHaA COObITHH HEAaBHero MpoOUIOrO NOSBOAMI 
‘COCTABHTb MpeACTaBJIeHHe, YTO B KONE MIMOWeHa (MpesMpeqnocieqHAA perpec- 
CHA) YPOBeHb MHPOBOrO OKeaHa Obl1 Ha 200 — 300 mM Hu>Ke COBpemMeHHOrO ypoB- 
HA M YTO B STY ca3sy yyacTKH TeppuTOpHt CoBpemeHHoro AHa OxotcKoro u Be- 
PHHTOBa MOpeH, Ha KOTOPBIX pacnoularalucb cTaHiuH «BuTassa» u Opanucb 
KOJIOHKM PpyHTa, MpefcTaBAIM CoOoK cylly, NOTOMY 4TO B aTy dasy CyllecTBO- 
Bald Ha TeppuTopHu Ha Oxorckoro wu Bepunropa mopeli equubie Hw WesocT- 
HbIC PCYHbI€ CHCTEMbI C EAMHOK HM WeOCTHOH chayHo THNM4HO-TIpeCHOBOAHBIX 
ppi6. J[youepnatebuble TpyOKu, Kak yxKaspiBaeT A. IT. )Kyse, HeECMOTpaA Ha 
OouIbIy!0 JVIMHY BSATbIX KOJIOHOK (27 M), He BDI H3 NpeqeqoB ocaqKona- 
KOMJI€HHH YeTBepTHYHOrO BPeMeHH HM He IPOHHKJM BrayOb JO WAMOWeHOBBIX 
oToxKeHHi. Ilostomy mpoBepHTb BbICKasaHHOe Ha OCHOBaHHM Onoreorpaduye- 
CKOrO METOAa IIpesnomoxKeHHe O XapakTepe TeppuTopun Oxorckoro u Bepunro- 
Ba MOpeH B IVJIMOMeHe He NpefCTaBJAeTCA BOSMOXKHBIM. 
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B dasy npegnpexnocnequeit Tpancrpeccun, ZocTrurmeli!80 mM Hajl COBPeMeHHBIM 
POBHeM H XapakTepHsylolleli Nepexo OT NMOMeHa K YeTBepTHUHOMY BpemeHy, 
POHSOUIO 3HAYHTeIbHOe NOBbILIEHHe YPOBHA OKeaHa NpuMepHo na 380—480 m 
O CpaBHeHHI0 C ypOBHeM OkeaHa B KOHIe MuiMoueHa.. B pesyaprare sToro mH- 
MeHOBas Cylla, KOTOpas Oblia Ha MecTe TeppHTOPHM COBpeMeHHBIX OxoTcKoro 

Bepuurosa mopeli, oka3aacb 3a/IMTOli MOpeM, MMeIOLIUM Ha MecTe B3ATHA 
OJIOHOK rpyHTa rsy6uHy B 380—480 om. CormacHo JuaTOMOBoMy aHasH3y B 
@MOM HW2KHeM — V TopHS3OHTe KOJIOHKH, MOULHOCTbIO B 9,5 M, OOHapy2KeHBI 
KeaHnueckhe BHbI [MATOMOBbIX, HO He B UHCTOM BHJe, a COBMECTHO C HepeTu- 
€CKHMH BUjaMH, 43 KOTOpbIxX ofuH — Actinoptychus undulatus aBuaca pyKo- 
OAAWLMM JIA BCero STOrO ropHsoHTa. Takoe COOTHOIMeHHe 3KOMOrHYeCKOrO Cco- 
TaBa JMaTOMOBbIX IPH ryOuHe BoqoeMa OKONO 500 M BHOJHe 3aKOHOMepHo. 

Cormacno rumorese, mpequpesnocseguioio Tpancrpeccuio cmenuma mpel- 
ocIequaAd perpeccut. YpoBenb OKeaHa NOHMsHIICA Jo 200—300 m HuxKe coBpe- 
€HHOrO HH Ha 380—480 M HuDKe YpOBHA B NpesMpesmocseqHo10 Tpancrpec- 
wio. Ha mecTe QOBObHO rmy6oKoro MOps OCTaOCb OUeHb MeKOBOAHOe MOpe 

yuacTKaMH BHOBb OFoJIMBulelica cy. J|naTOMOBbIH aHamu3s NO_TBepxKAaeT 
KOH BbIBOA. IV ropH30HT OTMO*KeHHH, MOWHOCTbIO Jo 6,1 M, cogepxuT Geg- 
yio uckonaemyto (buopy, MpeycTaBseHHy!o HepeTHYeCKHMH BHAaMH H Kpome 
TO HeOOJIbLIHM YHCJIOM MpeCHOBOAHBIX OeHTHYeCKHX tbopM. Okeanuyeckue cbop- 
bl JIA STOrO TOPH30HTa He yKa3auHbl. 

Tunotesa mpeqnomaraerT cmeHy da3bl mpefmocneqnelt perpeccun (basoii 
‘peqnoculeqHeli Tpancrpeccuu, B KOTOPylO YpOBeHb OKeaHa ObIJI BILE COBpe- 
(eHHoro Ha 80 M. B pe3yuabTaTe NOBbILNeHHA YpOBHA OKeaHa Ha MeCTe OFOJIMB- 
eHcA CYLUIH H OY€Hb MeJIKOBOAHOrO MOPA BHOBb OOpas0BaJICA JOBOMbHO ruly- 
OKHH MOpCcKOH Booem~ ruyOuHO!i 2830—380 Mm. BuHoBb co3qamucb ycOBHSs, 
OTA H MeHee ONaronpuATHBble, WIA CyWIeCTBOBAHHA OKeaHHYeCKHX (pPopM JMaTO- 
1OBbiX. J[HaTOMOBbIN aHasIM3 JlaeT JaHHble, BMOHe corsmacyloljMech c 9sToH 
xemou. I] ropH30nT ocaqkoB, MOWIHOCTbIO Jo 5,7 M, COJepXKHT B KayecTBe Besy- 
de rpyllibl OkeaHHYeCKHe BHJbl, HO IPH 9STOM «BbICOKHe OIeHKM BCTpeuae- 
IOCTH Il0Ka3bIBalOT TaK»Ke BHJbI HepeTHYecKHey. Kpome Toro, OTMeYyaeTCA «pH- 
YTCTBHE MHOFHX BHJOB MOPCKOH cyO6JIMTOpadH, YBeJIMUMBaIOWHXCA B CBOeM 
‘omMuecTBe K Bepxam III ropusoHTa» (1). A. II. DKyse upegnomaraet, uTO UX 
IDHCYTCTBHe CBA3aHO C H3MeCHeEHHeEM YPOBHA OaccelHOB. 

Eme Oomee oTueTIHBOe MOATBeEpxXeHve THMOTeSbI AaeT COCTAB JHATOMOBbIX 
0 II ropusonte. CormacHo rumotese ipenocuieqHIo1Io TpaHcrpeccuio CMeHHJa 
(OCMeHAA perpeccHa, Kora ypOBeHb OKeaHa BHOBb MOHM3HIICA Zo 200—300 M 
[m2Ke COBPpeMeHHOrO HIM Ha 280—380 M HHxKe YpOBHA B ipeANocieAuIolo0 TpaHc- 
peccuio. BHoBb Mpousoliso oroweHve Cyl M OOpasOBaHve OYeHb MeJIKOBO]- 
(oro Mops. J]MaTOMOBbIi aHaH3 OTMeYaeT OYeHb OeMHbIN COCTaB JHaTOMOBBIX, 
[PEACTABICHHbIX BHaMH MpHOpexkKuHoro IIaHKTOHa, XapaKTePH3YIOUIMMH BeCb 
OPH30HT B IesOM, HO C OObI4HOM MpuMecbio IpecHOBOAHbIX OeHTHYeCKUX J\Ma- 
OMOBBIX, HACeJIMIOULUX B HaCTOsIee BpeMsA O3epHbIe BoZoeMbI ceBepa. A. IT. Ky- 
@€ OObACHAeT TakOH cocTaB (sOpbl WIHpOKHM MpoOlleccoM <«MepeOTJOKeHH A» 
 MepHoy, OTBeYAaIONHH ero OOpa3s0BaHHlo, H CuHTaeT, 4YTO CocTaB dsopbl CBH- 
eTeJIbCTByeT O perpeccHH MOpaA H MOHWKeHHH OasHca Spo3sHH, UTO Kak pas 
| ABJIACTCA BbIBONOM M3 OnoreorpaduyecKkoro aHaJHsa. / 

CoppemeHHaad (ba3a reosoruuecKoll HCTOpHM Ja/bHeEBOCTOUHEIX Mopeli (I0- 
JIe@qHAA Tpancrpeccus) cormacHo rumoTese XapakTepH3yeTCA HOBbIM MO] bCMOM 
POBHA MHpoBoro oKeaHa Ha 200—300 M Ilo cpaBHeHHIO C YpOBHeM B IIpe- 
OCNeHIOIO TpaHcrpeccHio, YTO MPHBeO BHOBb K 3aTOTVJIeHHIO CyUIH HW AHKBHJa- 
(HH MCJIKOBOAHOrO MOPA H OOpasOBaHHIO Ha HX MecTe MOPA C rayOuHaMu He 
enee 200—300 m. B ary cba3y, HM B MOMeHT Mepexoga K STOH hase, HIM, Ha- 
OHELL, B UpemblTyuly1o dasy (MocJeqHIOIO perpeccHio), MPOMSZOleN MpoBat Tep- 
MTOPHH Ha MecTe coBpemMeHHo OxorcKoro mops. Ilpopan qua Bepuurosa 
(OPA MpeMMOOKUTeIbHO Obi OTHECeH K KOHILy MpefNocmeqHeH perpeccny — 
lauasly mpegnocuequeli Tpancrpeccuy (?,°). ’ 

Jlauupie J(MaTOMOBOrO aHasIH3a MOKasbIBaIOT, UTO MOBEPXHOCTHBIM COM OCa- 
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KOB (I ropH30HT), MOILHOCTHIO He Govlee 2 M, COJepXHT «KCOBPeMeHHBIM COCTaB 
oKeaHHueckoro WylaHKTOHa rsryOOKOBOAHEIX pafionoB OxotcKoro u Bepuurosa 
Mopeliy, IpHueM «<OKeaHW¥eCKH COCTaB JMaTOMOBbIX B HaHOoJIee YHCTOM Bue 
HaXOJuTCA TombKO B I ropusouTe». Bo Bpema OTNOReHHA OCayKoB I ropusoHTa 
«HMeIO MeCTO HaHGoulee BbICOKOe MOO%KeHHe YPOBHA OacceHHOB». 

Kak BuyqHO 43 XpakTepucTHKu I ropH30HTa, OH OTKMafbIBaJICA, Kora Ha 
MeCTe MCJIKOBOJHOrO MOpA OOpasoBaJIcAd MpOBal, HapYyWMBIUHH WesIOCTHOCTh 
e/[MHBIX peunbIx cucTem: Ilameoamypa, IlaneonemKHHbl, WH, Hao MpH3HaTb, 
Take u IlameoroKona, MOCKOJIbKY JMaTOMOBbIM aHasH3 yOeqHTeJIbHO TO0Ka3bl- 
BaeT CHHXPOHHOCTb OTJIOMKeHHHM CXOMHBIX OCaqKOB KaK B OXOTCKOM, TaK H B 
BepHuHroBoM Mope. STO 3acTaBsIseT Hac OTHeCTH TIpoBas Bepwuropa Mops He 
K KOHUY UpemnocseqHeH perpeccuH, a K KOHILY MocseqHeH perpeccuu. 

Kak BHHO H3 CpaBHeHHA pesyJIbTaTOB Ovoreorpaduyueckoro H. WMaTOMOBOrO- 
aHaJM30B, OHH HpeKpacHo corsacyloTcd MexKyy coOo!i, a 3TO aeT OCHOBaHHe ene 
pa3 MOATEepAUTb MpaBOMOYHOCTh paCCMOTpeHHA TeOrupoKpaTHyYeChuX KO €- 
6aHul ypoBHA MMpOBOrO OKeaHa B KauecTBe 3aCJlyKHBaIOWlel BHHMAHUA paoo- 
ue PHMoTesbl. M 


SoosormueckHH MHCTHTYT Ilocrynua10 
Axkajemuu HayxK CCCP 27 VI 1956 


UHMTUPOBAHHAS JINTEPATYPA 
1A. TI. Kys3e, JAH, 98, Ne 1, 127 (1954). #2 T. Y. JIuug6epr, Mss. Bcecorwsu. : 


reorp. o6m., 78, B. 3, 279 (1946). °T. Y. Jiuug6epr, Uerseptuunpii nepHoy B CBeTe 
Ovoreorpauyeckux jaHHErx, Wan. AH CCCP, 1955. 
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Aornxaygn Akanemun nayr CCCP 
1956. Tom 111, Ne 2 


TFEOJOr HA 


H. A. JIHCHILbIHA = * 


EKOTOPbIE OCOBEHHOCTH HAKOIMJIEHHA KOHTHHEHTAJIDHbIX 
BOKCHTOB KAS3SAXCTAHA 


(Tpedcmasaeno axademuxom H. M. Cmpaxossim 24 V 1956) 


KonTHHeHTaJIbHbIe GOKCHTHI Cepepo-BoctrouHoro KasaxctaHa, TAK Ke Kak UH 
MeIalollve HX MOpObl, COsep2xKaT B CBOCM COCTABe 3HAYHTeIbHOe KOJIHYeCTBO 
OIOMOUHOrO MaTepHana. Paspespi, O6orallleHHble OOOMKaMH pasHbIX NOpon, 
1aOJOfaMcb HAMM MpH H3y4eHHH OOKCHTOHOCHBIX OTMOKeHH LloMHAbIKyuJb- 
“KOH jenpeccuu (*) uv CeBepHol oKpaHHbl TeHusckolt Myvibybl. Paccmorpenue 
‘aKHX Pa3PE30B NOSBOJIAET BLICHHTb HEKOTOPble OCOGeCHHOCTH HaKOMJIeHHsA OoK- 
SHTOB KOHTHHEHTAJIbHOrO TuMAa. 

BoxkCHTOHOCHBIe MOpObl CeBepO-BOCTOUHOH OKpaHHb! TeHvw3cKol BiaMHbl 
aJleraoT B KaPCTOBbIX BOPOHKaX, KOTOpble pa3BUBaJIHCb B YHCTbIX H3BeCTHS- 
Kax JlokemOpus. Cpequ STHX H3BECTHAKOB 3asleraloT JHH3000Pa3HO BbIKJMHH- 
BalOllHecA MpOCOH NOpPUpHTOB, KOTOPbIe HH*Ke MO paspesy CararT cMOU- 
Hyt!0 TyoreHHy0 TOMY (JaHHble reoloro-cbeMOUHBIX paboT). Brarojapa TakoMy 
KapakTepy paspe3a CTeEHKH KaPCTOBbIX BOPOHOK CJIOMKEHbI YACTHUHO H3BECTHAKA- 
MM, YacTHYHO NOpupwTaMu HW MpOAyKTaMu UX BHIBeTpHBaHUA. I y6uHa BOpoO- 
HOK H3MepAeTCA WeECATKaMH MeTpoB (Zo 200 M) npu mMpuHe B IviaHe TopsyKa 
100—300 m. 

BoKCHTOHOCHBI€ MOpOsbl, BbITIOJIHAIOMIHe BOPOHKH, [pe(cTaBJIeHbl TyiMHa- 
MH, UacToO OOJIOMOUHBIMH, TJIMHHCTEIMH H CyxXapHCTbIMH OOOOBbIMH OOKCHTaMH 
€ KOHKpeWHAMH KaMeCHHCTHIX OoKcHTOB. Bce nepesHceHHbIe Moposbl Gecro- 
PAOUHO NepecsanMBaloTca Mey coOOM U OKpaLeHbI B KpaCHble H POsOBbIe 
uBeta. BospacT OoKCHTOHOCHBIX NOpOs NO aHHbIM CMOPOBO-MbIIbUeBOrO aHa- 
mu3a, BbimomHeHHOrO 3. K. PK y¥eHKO, — BepxHeMeJIOBOH. 

BokcuToBad Nauka HecorslacHO MlepeKpbITa 3eJICHOBAaTO-CepbIMH H KeJITLIMH 
PIHHaMH HW TWeCuaHHKaMH C MpeCHOBOJHbIMH MOJIJIIOCKaMH TpeTHYHOrO Bospacta. 
Hav6osee oOoranjeHHble OOJIOMOUHBIM MaTepHaJioM OOKCHTOHOCHBIe MOpoOypl 
gayleraioT, Kak MpaBusio, Ha KOpe BbIBETPHBaHHA NOpPUupuTOB UH TyPOKOHTVIO- 
MepatoB. Tpanuia Mexyy OoKCHTOHOCHOH maukol HM NoOcTHsaiomel KOpoK 
BbIBETPHBaHHA B TaKHX CJy4aax, Kak paBuJio, HexcHad. Mb NpOBOMM ee TaM, 
rye HCuezaeT PCEMMKTOBAA CTPYKTYpa KOPeHHbIX NOpOR HW NOABAeTCA THNMYHA 
sa 6oKCHTOB 6060BaKx CTpyKTypa HW Mpeobsaaioulad KpacHad OKpacKa. B oc- 
HOBaHHH OOKCHTOHOCHOM TOJIMH 3aJIeraloT KpaCHble H pO30Bble OOOOBbIe KaOJIH- 
HHTOBbIe PJIMHbI C HeEOOMbIUION MpuMecbio THpocMoOA, OKpalleHHble FTHA{POOKHC- 
jamMu »e1e3a. BoOoBMHbI COCTaBJIAIOT OT HECKOJIBKHX NPOUWCHTOB JO NOJIOBMHbI 
OCHOBHOM MaCCbI TJIMH WH pacmpeyeneHbr B HHX HepaBHoMepHoO. Pa3mepbl 
6060BHH He mpeBpiuatoT 1—3 mM, (opMa OKpyruaa. 

Bo6osple rivHbI BBEpX NO paspe3sy MepexoAAT B PIMHHCTHIM OOKCHT, KOTO- 
pbii OOpa3syeT JIMHSbI, rHe3la HW NPOCIOM B riMHaX H BHeLWHe OT HHX MOUTH HE 
ormvuuM. [log MHKpOCKOTIOM B IleMeHTe PIHHUCTOrO OOKCHTAa MpeobayaeT asito- 
MOreJib HM CKOMJICHUA KPUCTaIHKOBrHuOOcuTa. TuOOcHT BHINOMHAeT Tak2xKe MOpbl 
B 6060BuHax. [HHMCTad TIpHMecb, IpHCyTCTByIOWlad B WeMeHTe, urpaeT MO]- 
YHHEHHY!0 POJIb. 

Kak B ruidHax, Tak HW B OOKCHTaxX TOMHMO OOOOBHH B 3HaUHTeJIbHbIX KOJIN- 
yecTBax IIPHCYTCTBYIOT yrJIOBaTHe OOIOMKU Gyporo 2%KeesHAKa M KBaptla. Emme 
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HACTOMbKO, UTO rauHaupHoOperaer OpekuneBuHy!o TeKCTypy. OOJIOMKH yr- 
jloBaTbIe, pasmepom 0,5—5 mm. B cocrape HX NOMHMO KBaplla H Oyporo 2KETES~ 
HAKa IIPHCYTCTBYIOT TaKXKe CHJIbHO H3MCHEHHBIC, MpeBpalleCHHble BLIBETPHBAaHHeM 
B IIHHY, MOpdupuTbl C COXpaHMBUIelicad CTpyKTypoH MaTepHHCKOM MOpogEl. 
Cnararonjee O6JIOMKH PJIMHHCTOe BeM[CCTBO IipeACTaBJICEHO KaOJIMHHTOM C TIpHMe- 
CbIO PHA pocsoN, T. €. HMCeT TOT Ke COCTAB, YTO MU BMEIIalollad Pinna. 

Jlanee BBepx NO paspesy ruiHHa OOoramaeTCA KBaplleM HM NepeXoO_UT B Mec- 
yaHuK. 3epHa KBaplla COcTaBJIAIOT B HeM 0 30% M B 3HaUHTebHOM cTemeHH 
KOPpOJMpOBaHbI NO KpaiM THAPOOKHCaMM x*Keesa. Hapay c KBapllemM Mo- 
IIpeKHEMY IPHCYTCTBYIOT OOJOMKN H3MeHeHHOTO Nopduputa u Oyporo 2KeTeS~ 
Haka. Hakone, B BepxHeH uacTH pa3pe3a 3asleracT KpPaCHbIM TIMHMCTbIA 

_60KCHT 6O6OBOOOOMOUHON TeKCTYPbl C KPYNHbIMH KOHKPe€lWMAMM KaMeCHUCTOPO 
6oxcntTa. Kamenuctsiit GoxcuT o6pa3yeT KOHKpelHH pasMepom JO 20 cM H CO- 


BpIe MO paspesy B IIMHUCTHIX TIpOCNOAX KOMMYECTBO OGOJIOMKOB : 


CTOHT H3 KPYPJIbIX KpaCHOOYpbIX 2KeJe3HCTHIX OOOOBHH, CIEMCHTHPOBaHHbIX Tou- 
TH HCKJIOUHTeIbHO KpHCTaJIMYeCKHM THOOCHTOM HM THApOOKHCaMu 2*Keesa. 
B wemente HaGmofaroTcA MecTaMH yrJIOBaTbIe OOOMKH, 3aMelleHHble THOOCH- 
TOM HIM THypooKuciamu »%xenesa (puc. la). B rane, BMellaloMeH KOHKpe- 
WMH KaMeHHCTOrO OOKCHTAa, TaK?2Ke COMEPXUTCA SHAYHTEbHOe KOMHYECTBO OO- 
JIOMOUHOTO MaTepuHauia. , 

ViutepecHoli OcOGeHHOCTbIO paspe3a ABJIAeTCA IIPHCYTCTBHE KOHKpelMM CH= 


a 
ae 


lepuHtTa, pacpocrpaHeHHbIxX NO Bcel Tome, HO HepaBHoMepHO. MakcuMaJIbHO- 


KOHKPeWMH CKallJIMBaloTCA B MeCYaHHCTbIX MPCCMOAX, Pe COCTAaBJIAIOT He Me- 
Hee 50% nopoypl. 3epHa KBaplla B OOJIBINHHCTBE Cy4aeB CyKaT WeEHTPaMH KOH- 
Kpeuui. B wpyrux mpocoax cojlepmanne cuepuTa SHaUHTeIbHO MeHbINe WH 
Koued6etca oT 10 70 12%. Konkpeuuu kpyrapie, pasmepom 0,2—0,4 mM, paylua- 


JIbHO-JIYYHCTOrO H KOHIEHTpHyecKoro cTpoeHHsa. Odnlad MOomHOCTh O6oKCH-— 


TOHOCHOH NauKH B JaHHOM paspese 30 M. 


V3 mpuBeqeHHOroO ONMCaHHA KOHKPeTHOrO paspe3a MOXKHO BHJeCTb, YTO OOK- 
CHTOHOCHbI€ MOpOfbl, BbITOJHAIOUIHe KapCTOBbIi€ BOPOHKH, COJepxKaT OOOMOU-— 


HbIM MaTepHasI B 3HAYHTeIbHBIX KOMUecTBax. [[]upoKkoe pacnpocTpaHeHue 06- 
JIOMOUHOrO MaTepHama B Me30301iCKHX OOKCHTaxX yoke OTMedalocb panHee 
A. K. Tnagxosckum (*) Ha npumepe OoxcuToB Ypasa uM cocefqHUX ObmacTeli 
Kasaxctana. 

B paccMOTpeHHBIX HaMH paspesax OOJIOMKH NpHCYTCTBYIOT rlaBHbIM OOpa3s0m 
B OOKCHTOHOCHBIX I'IMHaX HM B MeHbIUMX KONMUeCTBAX B OoKCHTax. OHH, Kak 
lpaBusO, HeEOKAaTaHbI HW M0 CBOeMY COCTaBY COOTBETCTBYIOT NOpoOsaM, CsararolulluM 


CT€HKH BOPOHOK. B OHO 43 CKBaKHH Cpeu OOKCHTOHOCHBIX TJIMH Obl BCTpe- 


yeHb! OOJOMKH KabuuTa. M3 stux HaOmOMeHHM BbITeKAaIOT [Ba BHIBOMAa: 
1. Haxonsenve OOKCHTOHOCHBIX NOpOy B 3HavHTeIbHOM CTeNeHH MpoUcxosU- 
JO 3a CU€T paspylICHHA CTEHOK BOPOHOK H TepeOTJIOXKeHHA MaTepasia Ha MeCTe 


B Bue OOOMKOB. EcTecTBeHHO, 4YTO 4YacTb OOJIOMKOB Ipej(cTaBseHa TpOsyKTa-— 
MH BbIBETpHBaHHA MOpUupUTOB, Mrpalolwlux ONpeeseHHy!1O PpOJlb B CTPOeHuH 


CTeHOK. 

B oOJHOM M3 paspe30B B rIHHAaX, MepecuanBarolmluxca c 6OKCHTAMH, BcTpe- 
YeHbI OOJIOMKH OCHOBHOH Maccbl adPy3HBHO MOposbl pasMepom jo 0,5 mM, 
COCTOAINWeH V3 OeCHopAOYHO pacnoJOX*KeHHbIX JelCcT NwarMoKmasa, 3amenleH- 
HbIX M@JIKOKPHCTAaJIJIMYeCKHM PHOOCHTOM. OTa HaxOAKa MOsBOUAeT NpesMomaraTh 


Puc. 1. a — Kamenucrtnili 6oKcHT O620MOuHON TeKcTypbI. BuAHbI yroBaTEle OOIOMKH 6yporo 
xKeNesHAKA; Oeoe — ruO6cuT; HuK._| 20. 6—Kamenucretii 6oKcnr. [opp of BpimjerayHBaHHs 
sepeH KBaplla, BbINOJIHeHHbIe rHO6cHTOM; HHKONHX; 46X 


Puc. 2. BoOosuna, o6pasopaBulaaca v3 o6IOMKa Oyporo %KenesHAKa, JONOMHeEHHOTO rHspo- 
OKHCJIAMH Kelesa HW aslioMoresemM; HHKOIH |; 20x 


Puc. 3. SepHo kBapya, KoppozupoBannoe ru66cutom (1) H rHxpooKncuamu »xene3a (2); HMKONH, 
150 


Puc. 4. Cugepur (1), Koppoqupyet sepHa KBapua (2) 
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ILECTBOBaHHe B KOpe BHIBETPHBaHHA Hakonenui ruOOcutTa u JasbHeiimec- 
2PCOTIOKEHHE STHX MEPBHYHBIX OOPas0BaHH B KaPCTOBbIxXe BOPONKAaX. 


Ace erpoere HaMH THOOCHT KOpbl BbIBEeTpHBaHHsA HMeeT MeJIKOKPUCTaJWIH- 


fi 
j 
, kOe CTpOeHHe H 3aMelaeT NepBUYHbIe MHHEpaJIbl MATEPHHCKOM NOposb, Mos- 
HOCTHIO COXpaHaAd MopmMy UX KpHcTasoB. He umes nadsmofenui 3ameuleHHolt 
()60cnToM NOpObl B KOPCHHOM 3aJleraHHH, MOKHO TOKO Mpesiouarath, ITO 
Qakonsenve cBoOo{HOrO PINHO3SeMa TIpOHCXOANNO 3a cYeT yyaneHua SiOe uz. 
WaONUHUTA BepXHeli 3OHbI KOPbI B YCJIOBHAX HeliTpaMbHOli HH Cabo meNnOUHO! 
fipevb. 

2. Paccmotpenue ocoGeHHocteil pa3MemeHua O6OMOUHOrO MaTepHauia B 
OKCHTOHOCHOK TOME MOKasbIBaeT, YTO riaBHad Macca OGJIOMKOB CojepxKUTCH 
TPHHAaX, MepecaMBarouluxca C OoKcuTamu. BoKCHTHI CoxepxKaT OOJIOMKH Mep- 
OHaYaJIbHO TOO Ke COCTaBa, HO 3HAYHTe/IbHO CHJIbHee H3MeHeHHbIe. KBapue- 
ble 3€pHa BCTpeyaioTca B HUX BBHJe HeEOOJbIUOH NpuMecH (nopaAAKa 5%) mpo- 
MB 10—30% B pa3yensIomNX iMHax HU MecuanuKax. 3naunTeIbHas UaACTb 3e- 
€H BbilileOuWeHa, O YEM CBHJETEIbCTBYIOT MHOFOUHCJICHHbIe IYCTOTHI YrOBaTOL 
MOpPMb! C PeJIHKTAMUM KBaplleBbIX 3epeH HIM O€3 HHX, YaCTHYHO WIM MOJHOCTbIO 
aMellleHHble rHOOcuTom (puc. 16). OcraBuimeca 3epHa HOCAT CuegbI pacTBope- 
{MA HIM CHJIbHO KOPpOMpOBaHbl FHOOCHTOM WH HECKOJIbKO MlO3qHee THAPOOKUC- 
aMH 2Kele3a (puc. 3). OOMOMKH rJIHHbI yxKe HE COXpaHAIOT CTPyKTYypbI Nopdu-- 
WTa HW B psajle ClydaeB 3aMellleHbI THOOCHTOM. 

OOn0mKu Oyporo *KeNesHAKa BXOAAT B COcTaB OOGOBUH, KOTOpbIe HapacTaroT™ 
OKPyr HHX Kak OKOJIO WeHTpoB. B psye cuyyaeB PHJPOOKHCIb! *Kewesza JOMO- 
IMIOT OOJIOMKH Oyporo xKeMesHAKA JO NOHO GOOOBHHI OKpyrsiol bopMbl (pH. 2). 

Bce 3TH MpH3HaKH H3MeHeHHA COCTaBa H COpMbI OOJIOMKOB CBHJETEIbCTBYIOT 
) Ipoueccax, NpoTeKaujHx B Mopoye Nocwie ee OTMOMeHHA. Kak MOXKHO BHT 
43 OMMCaHHA, Bce HaOmosaeMble H3MCHEHHA HallpaBJIeHbl! K HaKOIIJICHHIO- 
BOWCTB, XapaKTepHbIX JIA OOKCHTOB: yavleHHe KBapla, OOpas0BaHue OoOoBoli. 
CTPYKTYpbl, 3aMenleHHe rIMHHCTHIX MHHepaJioB rHOOCHTOM. 
CueqoBaTeIbHO, MOpObl, OTMAaraBluHecA B KaPCTOBbIX BOPOHKaX, TOBep- 
faNHCb asIbHeHLIMM H3MeCHeEHHAM B Tpowecce Auarevesa. OTH U3MeCHEHHA H IIpH- 
BOAT K OOpa3s0BaHHIO OOKCHTOB HU OOKCHTOHOCHBIX TOpo cO BC€MH HX OCO- 
SenHocTtamH. Bropoii BbIiBO] MOATBepxaeT B IpHHUNHe TouKy spenua B. B. Tou- 
FapoBa O pelilarollel pouH QuareHe3a B OOpa30BaHHH OOKCHTOB IyTeM Mepepa- 
OOTKH MaTepHasla, HakomuMBlleroca B OacceltHe (?). 

HeckosIbKO C10B 0 Gosee MO3AHUX, NOBUAUMOMY THepreHHblX, MWpeodpasoBa- 
MAX OOKCHTOHOCHBIX NOpO] B CBA3H C MOABJCHHEM B HUX KOHKpellWi CuyepH-- 
Ta. PacnpocTrpaHeHHe KOHKpellHli 0 BCeMy pa3spesy, a TakxKe HX CTPyKTYP- 
Hbl¢ B3AHMOOTHOIMICHHA C JPYrHMH COCTaBHbIMH YaCTAMH MOpOfbl YKa3bIBaloT Ha 
osee MO3,HeEe BOSHHKHOBeHHe KOHKpellHi B yxKe CPOPMUPOBaBUehcA MoporTe. 
B nogrsepxjenue 9TOrO MoxKHO MpuBecru csepyrouve (paxTpi: 1) Kouxpe- 
uu OOpasyioTca BOKpyr 3epeH KBaplla HM Apyrux O6IOMKOB, HU, Oounee Toro, 
KOppOJupyioT 3epHa KBaptia (puc. 4). 2) PuqpooKucubl, KOTOpbIe Take KOPO- 
JMpytoT KBapll HW pyre MUHepaib, COBeEPIeHHO He 3aTparMBarwoT KapOoHaTHbIX 
KOoHKpeunii. 3) KonKpeunn cujepuTa pacnpocTpaHeHbl He TOsIbKO B OOKCHTO- 
HOCHOMi NauKke, HO HW B BepXHUX TOPH3OHTaX NOACTHMAIOWeH Ce KOPbl BbIBeETPH- 
Banus. Bce stu HaOmOJeCHUA FOBOPAT O 3HAYHTeIbHO Ooslee MO3AHeEM COpas0Ba-- 
HHH KOHKPeUuii CuJlepHTa Mo cpaBHeHHIO C J[PyrHMH COCTaBHBIMH YacTAMH OOK- 
ICHTOHOCHBIX NOpoy. Orciofja CTaHOBHTCA NOHATHDIM NOABJeHHe CHAepHTa Cpesu 
KPACHbIX OKHCJICHHbIX TOPO, KOTOPbie, POPMUPOBaJIHCb B OKHCHOM Cpeje, HO. 
BHAUHTeIbHO paHble CHepHTa. 


Tlocrynus10 
7 V 1956 


LMTHPOBAHHAS] JIATEPATYPA 


1A, K.Taagxoscxui,A. K. lap osa, JAH, 80, Ne 1 (1953). 2B. B. TI oun- 
f ap os, Orneynopubie raunpt Boposnyucko-JliobpituHcKoro §=paHoua, 1952. °%H. A. JJ u- 
cuus ma, JIAH, 109, Ne 5 (1956). 
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jlo aay nr Anagemunu nayk CCCP 
Nit MES 1956. Tom 1411, Ne2 


TEOJOrHA 


B. C. MEJIMK-NALIAEB 


: 

| 

NMAPAJWJIEIM3AUMA CBHT HW)KHEFO OTJEJA MPOMYKTMBHOH — 
TOJILIM ANUIEPOHCKOFO APXMMEJIAPA MW KPACHOUBETHOM TOJIIM 
3ANARHOM TYPKMEHMU : 


(IIpedcmaeneno axademuxom C. H. Mupoxosoim 23 VII 1956) 


Bonpoc o MapammenvsanHu paspes0B Mpo_yKTHBHON TosmH AnuepoHcCKo- 
ro NomyocTpoBa MU KpacHOUBeTHOK TommM SanaqHon TypkMeHuu H3qaBHa Npi- 
ByleKaeT BHHMaHHe reooros. OTcyTcTBve (aKTHYeCKOrO MaTepuasa TO paspesy 
IIPOAYKTHBHBIX OTMORKeHHH B MpefemaxX OTeNAouLerO STH OONACTH OrpoMHOrO 
BOJHOFO MpOcTpaHCTBa He MO3BONHIO JO Cero BPCMeHH BbIPAOOTATh CXEMY COTIO- 
CTaBJICHHA paspe3OB HHTepeCyIOWHX Hac TOVILL. 

Jlutib 3a NocueqHHe Tosbl B pe3yibTaTe MpoBeseHua padorT MNO HB3y- 
yeHHIO reosorMyeckoro CTpOeHHA MOpPCKHX MecTOpoxeHHi AnmmepoHcKoro 
apxullejara W HePTAHBIX MecTOpOxKJeHHH BocTOYHOrO NoOepexba Kacnua mo- 
JIYSCHbI HOBbIC JaHHbIe€, BLIABHBIIMe BO3MOXKHOCTh KOPPeJIALHUN paspe3oB Mpo- 
JLYKTHBHBIX OTJIOMWKCHHM HASBAHHbIX OOWNAacTeH. 

MuorovieTHHe HCCIeOBaHHA yCNOBMH OcayqKoHakomieHua B AmmepoHcKon 
o6mactu (1,48) nokasaiH, 4TO pasBHuTHe Mporecca ceqUMeHTaMH B BeK IIpo- 
AYKTHBHOL TOM CO3aIO H3BeECTHYIO PHTMHYHOCTD B BepTHKAaJIbHOM HalpaBule- 
HMM, BbIPaKaloulylocaA B YepeOBaHHU MOPOf MO CTeNeHH 3e€PHUCTOCTH. Ora pHT- 
MMUHOCTh B OCaKOHaKOMIeCHHH, Kak yKa3piBan MW. M. Ty6xun (8), apanetca 
OTpaxKeHHeM KOvIeOaTeIbHbIX JBMXKEHHH, NposBsAroMuxcsa B lLOaxHo-Kacnulickolt 
Bnaj{uHe. 

Peskve H3Me€HCHHA KOeOaTeIbHbIX JBHXKEHHM COMpOBOmKaalocb U3MeHe- 
HHAMM Oasuca SpO3HH M HakoMeHHveM rpyOoKsacTHYecKOrO MaTepMasia, cua- 
rarolero necuanpie cBuTbI I1K, HKII u I repepprpa, mpumeyzmux na cmMeHy 
TJIMHUCTO-aJIeBPHTOBbIM CBHTaM KaC, KC wu HKI. Yxas3annaa oco6ennocTb B 
OCaKOHaKOMICHHH, BbISBaBLUaA pesKOe pasIMdve B MMTOMOrHYeCKOH xapak- 
TEPHCTHKE OTe bHbIX YaCTeli paspesa, ABHJACb OCHOBOM pacuJIeHeHHA MpOpyK- 
THBHOM TOJMH Ha CBHTbI HM Oblla HAMM MCHOMb3OBaHa JIA BbIeeHHA TeX IKE 
CBUT B HM2KHEM OTJevle KpaCHOUBeTHOH TOMI. 

Hago MouaraTb, YTO No_beM uM UporMOanne Ha Oaccelina OXBaTbIBasIO OO- 
INMpHble OONaCTH, 4TO JOIKHO OblIO OOYCNOBUTD MHTOMOrHYeCKOe CXOMCTBC 
ocaKoB, POPMHPYIONAXCA B PasIMYHbIX YacTAx Oaccelina, B KOTOPbIX Mpouc: 
XOJMJIM O(HOSHATHBIe [BHKeHUA. B cuuly STOO TeppHreHHble OCaKH JIA CeBeD- 
HOM YacTH Oaccelina NpHoOpetanu OOmbULyIO U8MEHYHBOCTS HO BepTHKaJIH, Yen 
B TOPH30HTaJIbHOM HallpaBJieHun. 

V3 n0xKeHHbIe BHIMe COOOpaxkeHHa NOsBOMMI aBTOpy Ha OCHOBE TILAaTeJIb: 
HOrO H3y4eHHA IJCKTPOKapOTTaKHOK XapaKTepHCTHKH acTOB coMmocTaBHT! 
Paspesbl HWKHEPO OTIela NPOLYKTHBHOL TOMMY MOPCKUX MecTOopoxeHHi An 
iw€pOHCKOro apxunenara (OaHKa Jlappuna, Tiopransi, Hedranpie Kamun) « 
KpaCHOMBeTHOK Tome HauOonee usyyeHHOrO MecTopoxenuA Sanaquoni Typk 
mMeHuu — HeOut-yara (puc. 1). To o6cTosTembCTBO, YTO CBHTbI HWDKHero oTye 
Ja MpOAYKTHBHOK TOMUM B npejenax AnmepoucKo o6macTH, Onarojapa mo 


CTOAHCTBY JUTONOFO-Palva JIbHOrO COCTaBa TIPOCJIGKUBAIOTCA Ha IIpOTA2KECHH! 
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Houee 100 kM, Jano ocHoBanne nayeateca Ha cOxpaHeHHe 9THX OcOOeHHOCcTeli 

| Haslee B OrO-BOCTOUHOM HalpaBseHHH. . 

J\pyruM BaxKHBIM MOMeHTOM, crloco6cTBOBaBIIUM Oomee yBepeHHoli Koppe- 
QM Paspe3OB CKBAXKHH, ObllO BCKPbITHe OTNOXKEHHH, NOACTHMAIONLAX IIpo- 
HYKTHBHY!IO Tomy Ha HeOut-fare u Bos-yare, KOTOPOE OMpejeHIO HA2KHIOIO 
Wpanuuy kpacHouBeTHod ‘ronmH. 

CocTaBenHast Han (puc. 2) CxeMa COMOCTaBJICHHA KAPOTTAaXKHBIX HwarpaMM 
Ba@KHH, PaclOOXKeHHBIX Ha NpOTHBOMONO*KUBIX Geperax Kacnua, HECMOTpA 
#4 CTONb OobuIMe paccrosHusa (300 KM), NOKa3ana BO3MOXxKHOCTD yBepeHuoro 

PIACNCHHA B Paspese KPaCHOUBETHOM TON, KPOMe ee HIDKHElI rpaHHlbl, H3- 


7 
TAHbIC ae 


ve: He6ur-Aar 


Puce. 1, Kapra mectomojoxKeHHa comocTaBaaeMbIX pa3pe3oB 


MecTHbIX B HHKHEM OTJee IpOLyKTHBHOH Tom cBHT: KC, HKIJ, HKI, a 
PakxKe CBUTy I MepeppiBa cpequero oTyena TO 2%xe Tom. Cneqyer OTMETHTD, 
WTO MOMHOCTH BHIeJIeHHbIX HaMH CBHT B KpaCHOUBeTHOH TOME OJIH3KH K MOLL- 
HOCTAM OJ[HOMMCHHBIX CBHT AnuepOHCKOH OOsacTH, 3a HCKJIOYeHHeEM pe3KO 
fso3pociuel mMomHoctu cBuTst HKIT. 
! TloqcTusaioT KpacHOUBeTHYy!10 TOMIILy B SanayqHon TypKmennu, Kak u Ha An- 
€pOHCKOM apxXuleare, riHHbl NOHTHYeCKOrO sApyca (*) (HH AHaTOMOBOH CBH- 
bl), BbIPaxKCHHbI€ Ha KaPOTTAXKHbIX J[MarpaMMaX MHHHMAJIbHbIMA 3HAYeHHAMU 
SompotuBpsenua (1—2 oma). Iloqo6uple Hu3KHe COMpOTHBJeHHA, OObI4HO He 
BCTpeyalollHecA B KPACHOMUBETHOH TOMNe, ONpPesesAIOT NOMORKeHHE ee HHKHEeL 
-panuubl. KupMaxnuuckas cButa (KC) mpescTaBsieHa XapakTepHbIM YacTbIM Ye- 
DeOBaHHem TuIHH HW aeBpuToB. CBuTst HKII Bpipaxenbi NecuaHbIMH OOpaso- 
3aHusamu, cBuTa HKI caomwena MpeHMyIeCTBeHHO PJIMHMCTHIMH TopoaMu HW Ha- 
jkoHell, cBuTa | nepeppiBa BbIep2xKUBaeT CBol MecuaHbIi cocraB. Takum oOpasom, 
ASBECTHbI€ CBUTbI HWKHErO OTMea MpO_yKTHBHOH Tom ArmepoHcKon 06- 
MaCTH BbIJeNAIOTCA H B KpaCHOLBeTHOH Tome SatayqHon Typkmenun, rile OHH 
SOXPaHAIOT XapaKTepHbIM AVIA HUX MMTOMOTHYeECKMM OOK. 
' J]papusbHocTb Hallero COMOCTaBJICHHA OCHOBbIBAeTCH Take Ha Mpocuie- 
KUBAHHH HE TOJIbKO OHOM CBUTbI, a BCeEX CBHT HWKHerO HW Cpef\Hero OT/EJIOB 
APOAYKTHBHOK TOMMIM Np COXpaHeHHH MpHcymeH HM MOCJefOBAaTeMbHOCTH. 
loqo6Hoe conocTaByeHHe JlaeT OCHOBaHHe MOJlaraTb, YTO Ha 3SHaYHTeJIbHOU 
AKBATOPHH OT 1oro-BOcTOUHON rpanuibl AmimepoucKoro apxullewiara AO BOCTOU- 
aoro Gepera Kacnua cieqyeT OKHaTb NOABJICHUA B paspese MOKUPMAKHHCKOW 
KaJIMHCKOH CBHT. 

BeneycrBue Toro, YTO H3MCHYMBOCTH M10 paspesy MpOHCXOANT He TOJIbKO Kak 
gepeoBanHe OOJIbUIMX PHTMOB, OXBATbIBAIOMUX KpyNHbIe CrpaTurpacduyecKue 
eJ|MHUUb!, HO H KaK MHOMKECCTBO MeJIKHX H3MCHEHHH, MOCeqHHe Ha OT/CJIbHbIX 
yuacTKax Oacceliva MOPyT BbI3BaTb H3MeCHeHHA B JIMTOJIOTHYCCKOM COCTABE 
2BuT. Tak Hanpumep, Ha-Hedranpix KamMHaAx 3HauHTesbHad YaCTb MOILHOCTH 
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IIpOTHB OObIKHOBeCHUA mpescTaBeHa YOUTH TMOJIHOCTH! 


KakK IIMHUCTO-aJleBpUTOBAaA KaJIMHCKaA CBUTA COP Kt 


KHpMaKHHCKOM CBUTbI 
HHA He MeHAIOT OOmeP 
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Puc. 2. Cxema napanmenu3auuH CBT HWXKHeTO oOTea MpoLyKTHBHOH 
Tou AnmeponcKoro apxHneara HW KpacHouBeTHok Tou Heont-fara 


oOHKa CBUTbI. CregyeT OTMETHTb, YTO CXOACTBO JIMTOMOrMYeCKOrO CocTaBa ¢ 
HIOJb He HCKMOUAET BO3MOMKHOCTh PasHYHA B MMHepasOrHyecKOM COCTd 
cBuT. YcTaHOBeHHe B paspese KpaCHOUBeTHOK TomyH HeOut-qara u3BeCcTHI 


in 


CBUT HWKHErO WM CpefHero OTAeMOB MpOyKTHBHOK TomuH AnwmepoHcKoroO ¢& 
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neslara, BbipaKeHHbIX B TON Ke alHH, NpefcTaBAeT Or POMHbIM TeOpeTHYeC KH 
Te pec H CBUJETEICTBYeT O EHHCTBE ycnOBUH CCayKOHakonfeHua B Ammepou- 
oH oOnactu, Anmepouckom nopore u B IIpnOanxaHcKoH aHTHKINHAabHON 
oHe B BeK IIPOMYKTHBHOH TOI. 


Bcecorosubiit HedbTerasoBbilt Tlocrynnvi0 
HaYYHO-HCCIENOBAaTeIbCKHH HHCTHTYT 26 III 1956 


i 
UHMTHPOBAHHASA JIMTEPATYPA 


, 1M.B. A6pamosuu4, Coopx. PPB Asnepru, Baxy, 1947. *? A.A. Aau-3 ane, 
38. AH TypxmCCP, Ni 4 (1953). VU. M. lr y6 «uu, Texronnka toro-Bocrounoro KapKa~ 
1B CBA3H C He*bTeHOCHOCTbIO 3TOH OOacTH, 1934. 4B. "A.To pun, Jloxm. AH Asep6CCP, 
me 12 (1951). © H.W. Tlotranos, Visz. AH A3ep6CCP, No 2 (1947). Stems) Ley 
iToBa.s08, Mss. AH CCCP, cep. reon., No4 (1951). 7A. 0.Cyatanos, Jlntonorna 
JOLYKTHBAOH TOU Asepoaiisaxana, Vian. AH Asep6CCP, 1949. *® B. E. X anu, Teorex- 
HHYeCKHe OCHOBHI MOWCKOB Hern, 1954. 


Pg 


412% 431 


jJloxuann Akagemuu nayr CCCP 


HA NOJIYOCTPOBE UEJIIOCKHHA 
(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 11 VII 1956) 


. 1956. Tom 111, Ne2 
ie 
JI. J. MHPOLWWHAKOB 
OB OTKPbITHH OTJIOKEHHHM OPAOBHKA HM CHJIYPA 
; 


CBejleHHA O reOOrH4eCKOM CTPOeHHH HanOouee CeBepHOH OKOHeuHOCTH Tal 
Mbipa, Mowyocrpopa Uemockuna, QO mocmeqHero BpeMeHH OCTaBasINCb pes 
Bbdaino cKyqHbIMH. Ilocne 3umosKu Tl. J]. Annepa Ha NomApHOK CTaHWMM MpICca 
UemockuHa (1932—33 r.) cTamo M3BeCTHO O pa3BHTHH B WeHTpaJIbHbIX 4ac 
TAX MOYOCTPOBa JOKeMOPHickuX HU KalHO30HCKHX OOpasoBaHHH. I. J. Aue 
JIepOM Tak2Ke ONMCaHbl OTIOXKCHHA HMMKHELO Masle030A, K KOTOPbIM OH YCJIOBHG 
OTHeEC (UJJINTHI, M€peKPHCTaWIH30BaHHble H3BECTHAKH MW TeCuaHHKH B CeBep= 
HbIX paoHax mouyoctposa ('"%). JlambneiuimMH UCCIeOBAHHAMH \aHHbIe 
Annepa He MO,TBepAHJIHCb. | 

B 1947r, M.I. Pau B WeHTpasbHOH HW 1OKHON YacTax pahona OOHap VU OT- 
JOXKeHUA CPeAHErO Masleo30K B BUe CAHWeBOKApOOHATHOH TOMI, 3aeraromlen 
Ha KPUCTaJJIMYeCKHX NOpofax BepXHEFO MpOTepoO30H H CIONKECHHOM U3BECTHAKAMA 
M TIMHUCTbIMM CylaHWaMu, 43 KoTOppix A. M. OOyT onpesxenua rpanTomuToB 
Climacograptus sp. u Diplograptus sp. indet. lo 3axmouenuio A. M. O6yta 
BOSPaCT TOMI OMpeeIWJICA «He BpIWe JWIaHOBepH, ... XOTA BepXHtOI0 MONO- 
BUHY OPMOBHKa HCKINOUaTb HeIb3A». 

B 1948—80 rr. aprop, paOoTas B WeHTpaJIbHbIX HW IOKHBIX pailoHax MoyocrT- 
poBa UemiocKHHa, pacuJIeHHJI CjlaHWeBO-KapOOHaTHY!0 TOJILY, BbI-eIHB OT- 
JOKeHUA OpOBUKa UH Cusypa. B Oaccelinax pp. Lupoxot u Kamennoi Opin 
OTKPbITbI (PayHHCTHYECKM OXapaKTePH3OBaHHbIe OTJIOMKEHHA MaHelino, Kapa- 
loka, JIaHOBepu, BeHIOKa HM AyysOy. 

Visysennblt aBTOpoM paspe3 NoceqOBaTeMbHOM CepHu OpsOBUK — cusTy- 
PHHCKUX OTJOMKEHHH BHIPIAQUT CJIeyIOUlHM OOpasom. 

1. Ha oOpa3s0BpaHHvAx BepXHero MpoOTepo3s0H HecormacHO 3asleraloT HeMBIe 
MeTaMOp@U30BaHHbIe MeJKOSEPHUCTHIe MecdaHHKH MoMLHOCTHIO 500 M, ycnoBHO 
aTupyeMple BepxXaMH BepXHerO KeMOpHxH — Hu3aMH OpOBHKa (TpemMajOK?). 

2. [locreneHHo TeppureHnble OTMOKeHHA CMeHAIOTCA KapOOHaTHbIMH — 
MeMTOMOpPHBIMH MH KPHIITOKPHCTaMYeCKHMH, CerKa MpaMOpH38OBaHHbIMy, 
TOHKOCJIOHCTbIMH H3BeCTHAKAMH, JIMMNCHHbIMH (ayHbl, COJep2xKaULHMH B HYKHX 
rOpH30HTaX MCaMMHTO-aJIeBPHTOBy!O IIPHMeCb HV JIMHSOBMHbIE poco mecua: 
HO-rJIMHHCTHIX Canes. MonHocTb KapOoHaTHbIX OTMOxKeHUH Zo 1000 M, Bos: 
pacT ycIOBHO apeHur (?) — mmaHjeino. 

3. Ha M3BecTHAKaX JIeKAT PAMHUCTO-aIeBPHTOBbIe M asleBpUTO-FIMHUCTHIE 
UJWIMTHSHpOBaHHbIe CaHUbl C rpalirowuTaMH saHjelino — Diplograptus 
(Glyptograptus) ex gr. teretiusculus (Hisinger) (Busy) u Kapayoka — Clima: 
cograptus aff. scolaris var. miserabilis Elles et Wood (8 Bepxueii yacru). Mont, 
HOCTb TOpHsoHTa KoNeOneTca oT 70—80 m yo 600—800 m. B mecte cpoei 
HaMOOJIbIMeH MONLHOCTH CJIaHIbl PasBUBalOTCA 3a CUT MOACTUMAIOMLUX H3BeCTHA 
KOB, BCEACTBHE YerO M0 NpOCTHpaHHlo TeppUreHHbIe NOpOM! Nepexo_aT B Kap 
OOHATHBIe. 

4. Paspes opopuka 3aBepllaeTCs TOpH3OHTOM JIMTOMHBIX H3BECTHAKOB | 
MJIOXO COXPAHHBINHMUCA KOJIOHHAMM KOpas0B. Ero momHocTb fo 500 m, nt 
BO3SpacTy TOPH3OHT NpWHafmexKUT KapajoKy. 
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VispecTusiku MOCTeneHHO MepexoyaT B PIHHUCTHIC ClaHpl cuulypa. B pas- 
Hpese cusypa NoctepoBaTeMbHO NeKar: 

1 5. [auuncrpie CaHIbI C PpaliTouuTaMu JwianHfoBepu*: Monograptus (Stre- 
#>tograptus) exer: lobiferus (McCoy), M. (Pristiograptus) aff. concinnus 
@Lapx., M. cf. gregarius Lapw., M. sp., Diplograptus sp. indet., Climaco- 


Wzraptus sp. indet., Demirastrites convalutus (Hisinger), Demirastrites sp., 


aRastrites sp. P 
Kpome rpallTouMToB B CjaHax HalijeHbl OTMeUaTKH HaseMHOli (boppr Psy- 
Hlophyton sp. u Calamophyton sp., a Tax Ke MHOrOuNCeHHBIeE OTHeYaTKH cTeO- 
Wnet Arthrophyta, Hanomuuatomue KaslaModuTos. MontHocTh ropH3oHTa 
$400—500 om. 
6. AjeBpHTO-riMHuCTbIe CAaHUbl C rpanTouuTamu BeumoKa: Monograptus 
jaif. riccartonensis Lapw., M. ex gr. priodon (Broun), M. sp. indet, Mo- 
moclimacis sp. indet. 
§ 8B uuxueii uactu ropusonta Berpeyaiotes: Monograptus (Streptograptus) ex 
gr. exighus (Nickolson), Monograptus (Pomatograptus) sp., M._ spiralis 
(Geinitz), Moncclimacis ex gr. asiatica (Obut), M. aff. linnarssonii (Tulberg), 
hyrsograptus aff. turriculatus (Barrende), Spyrograptus spiralis (Geinitz), 
WSpyrograptus sp. MomHoctb ropv3outa 400 m. 
) 7. [nunucto-anespuToppie claHiibl ¢ rpaliromuTamu syyuoy: Monograptus 
@(Pristiograptus) ex gr. duboisi Suess, Monograpti sp. indet. Momyocrp ropu30H- 
ra 300 M. 
8. Cepia BeHuaeTCH TOHKOpaCCaHWOBaHHbIMH aJIeBPOJIHTaMH, 3e€pHUCTOCTb 
DKOTOppIxX BBeEpX NO paspesy NOcTeneHHO YBesJIMYHBAaeTCA H CaMble BepXHHe CJIOU 
Gropu30nTa MpecTaBseHbl yxKe MeJIKO3ePHUCTHIMH TOJHMHKTOBbIMHN TectaHH- 
Wkamu. B noposax B u306uNHH cofepxKatTca apa Tentaculites u orTmevaTKH MaH- 
PUbIpeh HM XBOCTOBBIX LWIHNOB pakooOpa3sHbIX H3ceMmelictB Phyllocarida u Hemis- 
Bpidae. Komnuexc dbayupl, m0 MHeHHIO A. M. OGyTa, NO3BOuIAeT OTHOCHTb BO3- 
Qpact ropusonta kK CaMbIM BepxaM Jlyfioy, a MOxeT ObITb axe HM K HH3aM Jle- 
BoHa. MomHocTb ropu30Hta 120—150 om. cece} 
- TpaniromvMTosple CaHibl OPOBUKa HU CHJIypa COJepxKaT B H30OHHH 3HaKH 
Wpsxi6u, cBugerenbcTByrolue O Mavo ryOuHe oTMOKeHHA OCcaqKoOB. B Oovee. 
BroKHEIX palionax Tafimpipa rpaNTOMMTOBbIe CaHUbl B BHJe MaJIOMOMLHbIX (OT 
$0,2—0,3 yo 30—50 m) cmoeB nepemexarloTca C H3BECTHAKAMH, COJep*KalluMu 
Kopannpi, Opaxnonogbl u Apyryto dayny, a emle Janee Ha tor (Kak H Ha 3arlaj) 
TPalTOJHTOBbIe PalHH MOMHOCTbIO 3aMelalOTCA KapOOHaTHbIMH. 


Hay4Ho-HccleloBaTesIbCKHH HHCTHTYT Tlocryn“s10 
reonorHH ApKTHKH 25 III 1956 


UHMTHPOBAHHAS JIMTEPATYPA 


PT. A A se p, Dion. Apxrau. uucr., Ne 12 (1933). ?T. 0. Aaaep, Usp. Feorp. 
@ o6m., 68, 8. 3 (1936). 3°. 0. Aamnep, AH, 2, No 6 (1936). 


* Bee onpeseenua (ayHbl U PsOpbl MpOHUsBeeHbI A. M. O6ytom. 


Jlonaanm Axkagemun nayr CCCP 
eae 1956. Tom 111, N2 


TEOJIOTHA | 


r. HW. TEOXOPOBHGY, JI. Ml. FPO3QMJIOBA u H. C. JIEBEXEBA 


NOAPA3AEJIEHHE BAWIKMPCKOFO APYCA FOPHOHM BALIKHPHH 
No ®AYHE ®OPAMHHH PEP 


(I1pedcmaeaeno axademuxom C. H. Muponoeoim 13 IV 1956) 


Ha ocwose: Monorpaduyeckoro u3y4eHHA cbayHbl Opaxnomoy U3 paspe3oB | 
Bamkupun C. B. Cemuxatosa Bbijenu B 19341r. OalikupcKHe CJIOH, NOHHMae- | 
Mble Kak apyc (4,°,8), a B 1936 r. nNoKa3aa, ¥TO cBuTHI F,G, H u, BeposTHO, | 
/ JlonOacca orseyaror OauiKupcKHM CcyoaM unH apycy (°). B 1941 r. C. B. Ce- | 
MUXAaTOBa Noypasqemuia OammkupcKul apyc TopHok BauiKupuu Ha [Be wacTH — ~ 
HM KHMH W BepXHu XopucTuToBble KommseKchr (°). B 1949 r. 1. U. Teogopo- | 
BHY OOOCHOBad HeOOXOAMMOCTh BbIeeHHA Ha TeppHTopuH CCCP OaiKup-_ 
CKOPO MIM H@KHero Apyca CpeftHero KapOoHa, MoApasetHB ero Ha 3 ropusouta (°), | 


amo3quee B 1952 r. mo_quepKHYJ, YTO .cpeqHeOalIKHpCKHH YTOPH3OHT Cwleqyer 
pa3qemuTb Ha yBe yacTu (“). JIetom 1954r. T. UW. Teogoposuy co6pa KaMeHHbI 


MaTepHal JIA H38y4eHUA palipefesenua c:bayHbl opaMHHU*ep B BepXHel YaCcTH 
HMKHErO HaMiopa, BepXHeM Hamiope, OalikKHpCKOM sApyce MH HHKHeHM wacTH | 
MOCKOBCKOrO spyca H3 ONMOPHbIX pa3spe30B OacceHHa pekH 3uHM Ha JOx%KHOM | 


Ypaune. Dayna dopamunudep u3 sTUX paspe30B B 1954 u 1955 rr. Obima usy- 


yena JI. I]. Ppo3squnosou u H. C. JleOeqepow. Ha ocnope u3syuenua cbayHbl — 


cpopamuHudep, a Takxe Np yueTe JaHHbIX MO pacipeseseHHio XapaKTepHoHu 


cbayHbI Opaxuonoy HM OTYACTH KOpasOB, yCTaHaBsIMBAaeTCA nospasqeenne — 
: 


OalikupcKoro apyca TopHow BawiKkupHu Ha 5 ropH30HTOB. 


Ha OcHOBaHuH HaxoxK]eHHA OalluiKUpCKEX XOPHCTHTOB BO BCe€M KOMILJI€KCe — 


Mopoy HuxkHeOalIKupcKoro ropH3oHTa (C??,) (11) u Hamm cOoppr 1954 1.) on 


MOJIHOCTbIO OTHOCHTCA HaMH K cpeqHemy KapOoHy— HMxKHeH uacTH OalKUp-— 


cKOrO sApyca, a NO dayne Popamunudep nospasyzetAeTcA Ha Ba TOPH3OHTA: 
Cy ary 

Hwxuuit ropu30uT OamKupcKoro sapyca (C;~') mMonyHocTH1o 70 30 m,— co- 
Hepxamun (43 Maxkpodayupt) Choristites ex gr. bisulcatiformis Semich., 
Chor. cf. bisulcatiformis Semich, Linoproductus cf. ovatus Hall., Lyt- 
vophyllum tschernovi var. antiqua Gorsky,— xapaxTepu3yetca Hamu4uuem pa- 
qa g90utadpen (E. acuta Grozd. et Leb., E. lata Grozd. et Leb., E. ex. 
gr. kashirica Raus), Bradyina cribrostomata Raus. et Reitl ut. a. Topu3our 
Cy * o6aqaeT caeqyiolluM KOMMeKcoM (bopamunndep: Ozawainella sp. n., 
Millerella elegantula Raus., M. umbilicata Kir., M. cf. carbonica Grozd. et. 
Leb., M. aff. uralica Kir., M.cf. marblensis Thomps., Eostaffella acuta Grozd. 
et Leb., Eost. acuta var. lata Kir., Eost lata groszd. et Leb.,Eost. exilis Grozd. 
et Leb., Eost., ljudmilae Raus., Eost. lenticula Grozd. et Leb., Eost. brevis- 


culaGan., Eost. ex gr. kashirica Raus., Eost. postmosquensis Kir.,Eost. post- _ 


mosquensis var. acutiformis Kir., Eost. postmosquensis var. compressa 
Brazhn., Eost. pseudostruvei Raus., Eost. pseudostruvei var. angusta Kir., 
Eost. pseudostruvei var. chomatifera Kir., Eost. varvariensis Brashn. et Pot., 
Eost. donbassica Kir., Eost. postparva Brazhn., Eost. klautzanae Grozd. 
et Leb., Eost. parastruvei var. chussovensis Kir., Eost. mixta Raus., Eost. 
minutissima Raus., Eost. ex gr. paraprotvae Raus., Eost. paraprotvae Ra- 
us., Eost. eoprotvae Brazhn., Parastaffella timanica Raus., Par. aff. ivanovi 
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spiralis Grozd. et Leb., Ar. baschrkiricus var. pressula Grozd. et Leb., Ar. 
gibbacschkiricus Reitl., Ar. subbaschkiricus var. grandis Reitls., Tetrataxis 
1X gr. cominima Raus., T. parviconica Lee et Chen, Globivalvulina mosquen- 
His Reitl., Gl. cf. granulosa var. compressa Reitl., Tuberitina sp. B Bep X- 
eH “actu MecTaMH OTMeYeHbI OTAebHBIe Pseudostaffela sp. 


1 Bropoii ropusont OamkupceKoro spyca Oaccelina p. Sumum (Cy ’), momHo- 
WTEI0 NO 20—30 M, orBeyaeT BepxHeH YaCTH HMxKHeOAIIKUpCKOrO ropusoHTa 


me.) T. Mi. Teogoposuua; B HeM TaKxe UpucyTcTByroT Kopasabr Lytvophyllum 
Hschernovi var. antiqua Gorsky. [lomumo nanvuns KomnueKca OalKupcKUx 
HopucTutos, ropusouT (C'*s) xapaKTepusyeTca nOsBeHHeM cpequ copamu- 
Wiudep 3HauvTesmbHoro KouHUeCTBA nceByoutappen WU pala cpeqHeKamMeHHo- 
W/roubHBIx opm [pyrux poxoB cbopamunudep. Komnseke copamunudep ro- 
usouta C' > Taxos: Pseudostaffella antiqua (Dutk.), Ps. ex gr. antiqua 
mDutk.), Ps. aff. compressa Raus., Ps. minjarica Grosd. et Leb., Ps. cf. iri- 
iovkensis Leont., Ps. cf. varsanofievae Raus., Ps. pumilla Grozd.et Leb. 
Yasc., Schubertella sp., Millerella elegantula Raus., M. carbonica Grozd. et 
Leb., M. umbilicata Kir., Eostaffella acuta Grozd. et Leb. Eost. acuta var. lata 
iKir., Eost. lata Grozd. et Leb., Eost. breviscula Gan., Eost. kashirica Raus., Eo- 
yt. cf. acutissima Kir., Eost. pseuodostruvei var. augusta Kir., Eost cf. pseu- 
Mostruvei var. chomatifera Kir., Eost. aff. pseudstruvei Raus., Eost., minu- 
eissima Raus., Eost. ex gr. korobcheevi Raus., Eost. postmosquensis Kir., 
#20st. postmosquensis var. acutiformis Kir., Eost. postmosquensis var. comp- 
@essa Brazhn., Eost. cf. klautzanae Grosd. et Leb. msc., Eost. varvariensis 
S3razhn. et Pot. (Hu3p1 ropusoHta), Eost. donbassica Kir. (Hu3p1), Eost. 
mutabilis Raus., Eost. mixta Raus., Eost. protvae Raus., Eost. cf. para- 
Mrotvae Raus., Parastaffella aff. dagmarae (Dutk).., Par. aff. tschernjaevae 
mrozd. et. Leb., Bradyina cribrostomata Raus. et Reitl., Br. ex gr. cribro- 
Htomata Raus. et. Reitl., Br. ex gr. nautiliformis Moell., Br. cf. nautiliformis 
moell:,-Br. -ci.’ sariarica® Reitl,. Br. mirtima Reitl., Endothyra 
radyi Mikh., En. bradyi var. lata Kir., En. bradyi var. irregularis Kir., 
n. aff. inusitata Reitl., En. spirilliniformis Brazhn. et Pot., En. rzhevica 
Reitl., Archaediscus baschkiricus Krest. et Theod., Ar. pustulus Grozd. et. 
Leb., Ar. subbaschkiricus Keitl., Ar. subbaschricus var. grandis. Reitl., 
tAr. baschricus var. pressuia Grozd. et Leb., Ar. gregorii Dain, Ar. postru- 
gosus Reitl., Ar. ex gr. timanicus Reitl., Ar. latispiralis Grokird. et Leb., 
Ar. borealis Reitl., Tuberitina bullacea Gall. et Harlt. 

| Cpeque6amupcxuli ropusont (C;")* TI. W. Teogoposuta c HauGosee xa- 
IpaktepHolt OamiKupcKoli cbayHo SOpaxuonox Hu copamuuudep paciajaerca, 
ecTeCTBeHHO (H 10 @opaMHHUdepaM, HU To Opaxvonojam), Ha [Be YaCTH: HWKHAS 
usu ropusonT C; °c MHOrouNcneHHEIMU MceBjouiTadpeiamMH; BepXHAA, WIM 
ropusonT C; “, C nepBbiMu UpodysyuHeANamn H Gonee pasHooOpasHbIMH IIceB- 


jowtadpenamu. Tpanuna mexyy ropusoutamu C3 ° u C; * copmajaeT c rpa- 
Huei MeKY HWKHUM H BepXHHM XOPHCTOBbIMH, KOMIIJIeKCaMH OalllKUpCKOro 
‘apyca (°). 

Komnexc cbopamunudep ropusouta Cz ° Gaccelina pekKH SuaMM, UMelIo- 
wero MOMHOCTA OKONO 25—40 M, TaKoB: Pseudostaffella antiqua (Dutk.) — 
muoro, Ps. ex gr. antiqua (Dutk.), Ps. antiqua var. gran dis Schlyk., Ps. pro- 
ozawai Kir., Ps. aff. proozawai Kir., Ps. ex gr. proozawai Kir., Ps. uralica 


1B 
* TIo coo6mecrBy dopamuuudep HWxKHAA UAaCTb cpeqHeOalikupceKoro ropH3outa (C,” ) 


1—3 1—2 
T. U. Teonoposuya, coorsercTByroujad ropH30nty Cz“, TecHO CBxAZaHa C TOPHSOHTOM Cr + 
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Kir., Ps. primaeva Putrja, Ps. aff. compressa Raus., Ps. minjarica Grozd. et 
Leb., Ps. cf. korobezRich Raus. et Saf., Schubertella ex gr. obscura Lee et 
Chen., Schubertella sp., Millerella aff. umbilicata Kir., Millerella sp., Eostaf 
fella ex gr. acuta Grozd. et Leb., Eost. lata Grozd. et Leb.,Eostjbreviscula 
Gan., Eost. defecta Grozd. et Leb., Eost. postmosquensis var. compressa 
Brazhn., Eost. postmosquensis Kir., Eost. ex gr. preudostruvei Raus.,Para 
staffella ex gr. ivanovi (Dutk.), Par. umbonata Raus., Par. cf. preobrajens 
kyi (Dutk.), Bradyina chribrostomata Raus. et Reitl., Br. ex gr. cribrostomata 
Raus. et Reitl., Endothyranella sp., Archaediscus baschkiricus Krest. et. 
Theod.—uoro, Ar. pustulus Grozd. et Leb.— muoro, Ar. baschriricus var. 
pressula Grozd. et. Leb., Ar. postrugosus Reitl., Ar. gregorii Dain., Ar 
gregorii var. acutiformis Grozd. et Leb., Archaediscus sp. IloBuyqumom 
«cou co Staffella antiqua» KenbrmencKoro Baa (?,1°)oTBeyaloT rOpHsOHT 
M3. 

Komnsexc :bopamunucep ropusonta Cy “, Gacceiina p. S3uMM, MMerontero 
MOILHOCTb OKOIO 25—40 m, cegyrommmu: Profusulinella ex gr. parva Lee et Chen 
Pr. bona Grozd. et Leb., Profusulinella sp., Pseudostaffella antiqua (Dutk.)— 
muoro, Ps. ex gr. antiqua (Dutk.), Ps. cf. antiqua var. grandis Schlyk., 
Ps. proozawai Kir.—uoro, Ps. aff. proozawai Kir., Ps. ex gr. proozawai 
Kir., Ps. uralica Kir., Ps. minjarica Grozd. et Leb., Ps. aff. paracompressa 
Saf., Ps. paracompressa var. extensa Saf., Ps. aff. primaeva Putrja, Ozawai 
nella sp., Oz. lepida Grozd. et Leb., Schubertella cf. acuta Raus., Sch. ex gr. 
obscura Lee et Chen, Millerella cf. carbonica Grozd. et Leb., M. uralica Kir., 
Eostaffella cf. acuta Grozd.et Leb., Eost. pseudostruvei Raus., Eost. pseu- 
dostruvei var. .angusta Kir., Eost. mixta Raus., Eost. postmosquensis Kir., 
Eost. postmosquensis var. acutiformis Kir., Eost. exilis Grozd. et Leb., 
Parastaffella timanica Raus., Par. preobrajenskyi (Dutk.), Par. bradyi (Mo- 
ell).,. Par. pritonensis Crozd. et Leb., Par. inoptata Grozd. et Leb.g 
Par. aff. composita (Dutk.), Par. jazvensis Grozd. et Leb., Par. ex gr. pseu- 
dosphaeroidea (Dutk.), Par. aff. umbonata Raus., Bradyina sp., Pseudobra- 
dyina sp., Endothyra aff. inusitata Reitl., Endothyranella aff. gracilis Ra- 
us., Archaediscus baschkiricus Krest. et Theod., Ar. ex gr. baschkircicus 
Krest,. et.: Theod., | Ar. = spustulus..Grozd. .et (Leb., . At. > pregame 
Dain, Ar. subbaschkiricus Reitl., Ar. postrugosus Reitl., Ar. cf. ti- 
manicus Reitl., Ar. latispiralis Groz. et Leb., Ar. pseudomoelleri Reitl. 

Kak BbIACHHJIOCb, Ne€pBble MpOy3yJHHeMIbI MOABJSIOTCA OOBISHO C OCHO-— 
BaHHA rOpHsoHTa Cy “, T. €. BeEpXHell NOMOBHHEI CpeqHeOalIKUpCKOrO rOpusOHTa 
(C'¥2); c STOrO Ke YpOBHA OOBIHO JeNaloTca MHOrounceHHEIMH Pseudostaf- 
fella proozawai Kir. [lopuyqumomy, Tak Ha3piBaemble <OalkupcKue con» Kempt- 
MeHcKoro Basia (?, 1°, 1) orBeyaior Hamemy ropu3oHty Cz. 


Komnsexc dopamunudep BepxueOalkupcKoro ropusonta (C3°)* BmecTe 
C HWKHeEH YaCTbIO MepeXOJHbIX CJIOCB K MOCKOBCKOMY spycy,— COcTaBJIs10- 


IHX OKOIO 50 M MOMHOCTH, COfep2xKalNXx B Mpefenax ropusouta C;° xapaxrtep- 


HyIo BepxHeOauKupcKylo (payHy Opaxuonog uv oOosHayaemBIX 3yfecb Kak Ch °, 
TakoB: Profusulinella ex gr. parva Lee et Chen, Profusulinella sp., Pr. aff. 
staffelloides Man., Pr. aff. prisca (Deprat), Pseudostaffella  gorskyi 
(Dutk.), Ps. ex gr. gorskyi (Dutk.), Ps. cf. antiqua (Dutk.), Ps. aff. lariono- 
vae Raus., Ozawainella cf. abdita Grozd. et Leb., Oz. cf. rhomboidalis 
Putrja, Oz. ex gr. angulata (Col.), Oz. ex gr. rhomboidalis Putrja, Oz. cf. 
donbassensis Sosn., Oz. ex gr. kurachovensis Man., Schubertella obscura Lee 
et Chen, Sch. aff. pauciseptata Raus., Sch. ex gr. pauciseptata Raus., Schu- 
bertella sp., Millerella aff. carbonica Grozd. et Leb., Eostaffella cf. acuta 


* Coo6imectBo bopamunnhep BepxHeOalikupcKoro ropH30HTa (ic) cxempl I. HM. Teozo- 


1—5 = 
POBHYa HJIK Cy ABIACTCA OJIH3KHM HUAKECKAULeEMY TOPH30HTY CG - HW MpoBeyenve rpaHHbl 
M@x]TY HAMH 3aTpyJIHUTeIbHO. 
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rozd. et Leb., Eost. mutabilis Raus., Eost. breviscula Gan., Eost. pseudos- 
uvel var. angusta Kir., Parastafellaex gr. bradyi (Moell), Par. aff. tscherna- 
evae Grozd. et Leb., Bradyina cf. nautiliformis Moell., Endothyra aff. 
zhevica Reitl., Endothyranella sp. n., Archaediscus baschkiricus Krest. e4 
(heod., Ar. ex gr. baschkiricus Krest. et Theod., Ar. pustulus Grozd. 
iT Leb., Ar. ex gr. gregorii Dain, Ar. timanicus Reitl., Ar. subbaschkiricus 
eitl. Tak Ha3prBaempie «nogBepelickue cuiou» MosororcKoro IIpuypanba u 
<eubTMencKoro Basa (?,1,2°) orseuaior rOpH30HTy C,° Oaccelina p. 3uauM, 
‘KOpee — BepxueOalllkupcKoMy ropusonTty (C}°). 


Mexjly ocHopannem mepBoro ropusonta OaliKHpcKoro spyca Cy’ wm Bepx- 
HMH CJIOAMH H3BeCTHAKOB, TepelOJIHeHHbIMH OcTaTKamH Striatifera striata 
Fisch.) mu orsevaioujuMu BepXHeMYy HIM TIPOTBHHCKOMYy TopH30HTY HMDKHerO. 
amiopa (Hamiopa A), 3aneraloT OTJO%KeHHA, COep2xKanNe B HHB3aX Striatifera 
triata (?) nm BpIle —B OTJeNbHBIX MpOcioAX — e(MHHUHBIe MeIKHe cTpHaTH- 
epbl. Kommvekc (payHbl 9TOrO TOpH30HTa, MMeroulero no p. Kapan-eure MoUt- 
10cTh OKOO 30—32 M uM OTBeYaTOlero 3)eCb HIDKHel YaCTH BepXHero HaMIo- 
Ja (HIM Hamiopa B), cueqyrounii: Striatifera ex gr. striata Fisch. (Hm@Knaa 
“peTb), MevIKHe CTpHatTudepb (BepxH), Parastaffella ex gr. struvei Moell.(um«naa 
tonoBuHa), Millerella sp., M. elegantula Raus., Parastaffella ex gr. mathildae 
Dutk.), Par. ex gr. preobrajenskyi (Dutk.), Eostaffella postmosquensis. 
ir., Eost. postmosquensis var. compressa Brazhn., Eost. cf. pseudostruvei 
var. angusta Kir., Eost. breviscula Gan., Eost. eoprotvae Brazhn., Eost. 
daraprotvae Raus., Eost. posparva Brazhn., Eost. paraikensis Brazhn., Eost. 
Drisca var. ovoidea Brazhn., Endothyra bradyi var. lata Kir. (Bepxn), 
in. aff. inusitata Reitl., En. cf. spirilliniformis Brazhn. et Pot. (Bepxuaa no- 
qopuHa), Bradyina ex gr. cribrostomata Raus. et Reitl., Archaediscus ex gr. 
yaschkiricus Krest. et: Theod., Ar. cf. subbaschkiricus Reitl., Ar. pustulus 
mrozd. et Leb. 

Kommsekc dopaMunndep BepxXHeli YacTH BepXHeroO Hamiopa (Hamiopa B),. 
Meroe 10 p. KapaH-emre MomHocTp OKoO 15—20 M uw oTBeyarollel HMKHeH 
acTu ropu30nta (Cle—I) O. JI. Oiinopa (7), rye He Halizenbl OaliKUpcCKHe XO- 
oucTHTHI, TakoB: Millerella carbonica Grozd. et Leb., M. elegantula Raus., 
ostaffella postmosquensis Kir., Eost. cf. pseudostruvei Raus. et Reitl., 
Lost. pseudostruvei var. angusta Kir., Eost. breviscula Gan., Eost. varvari- 
ansis Brazhn. et Pot., Eost. paraprotvae Brazhn., Eost. eoprotvae Raus., Eost. 
klautzanae Grozd. et Leb., Eost. aff. postparva Brazhn., Eost. prisca var. 
ovoidea Raus., Bradyina ex gr. cribrostomata Raus. et Reitl., Endothyra ex 
3r. bradyi Mikh., En. aff. inusitata Reitl., Archaediscus pustulus Grozd. et 
Leb., Ar. baschkirikus Krest. et Theod., Ar. subbaschkiricus Reitl., Ar. 
sregorii var. acutiformis Grozd. et Leb., Ar. timanicus Reitl., Ar. boraea- 
lis Reitl. HenocpeycTrBeHHo Bblue pacnoaraeTcs Halll TOPH3OHT (Cries 
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TrHIPOrEOJOrHA 


ll. MI. BOPOHKOB 


rHAPOXHMMYECKAS XAPAKTEPHCTHKA OCHOBHBIX 
FEHETMYECKHX KATEFOPHM MOBEPXHOCTHbIX BO, 


(ITpedcmaeneno axademuxom H. M. Cmpaxoeom 11 VIT 1956) 


Ilpu u3y4eHuu rHjpoxMMMYeCKOrO pexKUMa MOBeEPXHOCTHBIX BO HeOOxo[H- 
MO YUHTbIBATh CYINCCTBEHHOe BJIMAHHe HCKYCCTBEHHOrO H3MeHeHHA UX THApo- 
JIOPHYeCKOTO PEXKUMA B pesyJbTATe SaperyAMPOBaHUA BOMHLIX MOTOKOB, BOS= 
HMKHOBeHHA KaHaJIOB, KONMaHeH, NPYOB, BOJOXpaHHuJIMIL. 

Jia mporHo3upoBaHuaA TrujpoxXMMuYeCKorO pexKNMa HaM npescrabaserca 
HawOowlee IpeCieKTHBHBIM MeTOJ,| THApOXuMHYecKOrO OasaHca B WIMpOKOM efo- 
NOHHMaHUH (1), HB nlepByio ovepejb HavOomee lipoctaa ero opMa, YOBeTBO- 
paoMad BOJOXO3ALCTBEHHbIe 3alIpOCbl,— MeTO BOfHO-comeBoro OanaHca (?). 

B cayuae ecTeCTBeHHbIX BOJHbIX OObEKTOB H3MeHCHHE MUHEpav3aNnHu HW 
XHMHMUECKOLO COCTABA BOJbI MAJIbIX BOJOTOKOB B TeYeHHe FOfla ABJIACTCHA CIENCT= | 
BHeM TpeoOsayaHHaA B UX pycue B pa3sJIMYHbIe THApomorwyeckue NepHOpl BON 
pasHoro mponcxowyeHHa. B nonoBoAqbe MpOHCXOAUT 3anoHeHHe pycia Bo- | 
JJaMH, XHMHYeECKHH COCTaB KOTOpbIX (OpMUpyeTCA B CaMbIX BepXHHX “CHOK | 
NOYBeHHOrO ToKpoBa. B nepHoOfbl MCKCHH MAKCHMAJIbHOe JIA BOJOTOKOB KO- 
JIMYECTBO PaCTBOPeHHBIX COJIeH H XHMHYCCKHM COCTAB BOJbI ONpeesAIOTCA TIpe- 
oOsaqjaHveM B UX pyCule BOA, CsOpMHpoBaBUINxXCaA B TOME TpyHTOB BOJO- 
Oopa. Kpome Toro B ompejeueHHble NepHOAbI royqa B pyCca BOMOTOKOB MOryT 
NOCTYNaTb BObI, J PCHMPy!oulWecH U3 BP€MCHHIX BOJOHOCHbIX TOPpH3OHTOB 
M B CHJIy STOrO OTMHUAaIONWeca CBOeCOpa3sHem xHMUdeCKOrO cocTaBa. TakHM 
o0pa30M, H3MeHeHHe cTemeHH mpeoOsayaHua B pycule BOAOTOKOB BO TOM HAH 
UHOW reHeTHYeCKOM KaTeropuu BsleyeT 3a COGOM H3MeHeEHHe MUHepamHsalyu U 
XHMMYECKOFO COCTaBa PYCJIOBbIX BOJI. 

HeckoulbKO 6osee CIO*KeH Tpoecc POpMUpOBaHHA BOMHbIX Macc B BONOe- 
MaX 3aMeJIeHHOrO cTOoKa. Kpome pexkuMa pyCJIOBbIX BOX, NHTAaIOuluX STH BOJO- 
€MbI, B HUX B TOH HH HHOM Mepe NpOsBsIAeTCH CBOeOOpasHe COOCTBeEHHOLO THI- 
POMOPHYeCKOrO PeXKHUMA, OMPeeJIAIOMNCeCA, BO-IepBbIX, HEKOTOPOM akKYyMYJIS- 
Hel BO| IpUTOKAa UH, BO-BTOPbIX, Soslee CYN[ECTBEHHBIM 110 CpaBHEHHIO C BOOTO- 
KaMM WCiape€HvWeM, KOTOpble B OMpeAeJeHHbIX KJIMMATHYCCKUX YCJIOBUAX CO3- 
AaioT Oowee HM WIM MeHee pe3KO BbIPaxeHHbie cnelMpuseckHe YepTb! rupoXxu- 
MHYCCKOrO PexKHMa ITHX BOMOCMOB. | 

CaeqoBaTesbHO, THAPOXMMHYECKHA pexHM B Mpoctelimem Bue (6e3 yyeTa | 
BbINAaeHHA COMeH H.MeTAaMOpHsalHh XHMMYeCKOrO COCTaBa BOJ[bI) onpejema- 
TCA SJIEMCHTAPHbIM BOMHO-COJIeBLIM GaylaHcoM. Tak Kak BCe 3TO B NOHO Mepe 
OTHOCHTCH H'K HCKYCCTBeHHBIM BOJHBIM OObEKTAM, CTAHOBHTCA . OUeBUAHOK 
POJlb reHeTH4YeCKUX KaTerOpHi NOBEPXHOCTHBIX BOY MWA HByIeHUA ipo 
yeckoro OaaHca. 

HanOouee CoOTBeTCTBYIONLUM 3ajlayaM BbIeIeHHA TreHeTHuecKUXx KaTerophit 
MOB€PXHOCTHHIX BO] KPHTepHeM HaM — ipescTaBsaerca cbu3sHKO-xuMHUeCKHH | 
mpowecc ux CopMupoBaHHsA B YCNOBHAX OMpeemeHHbIX BOOCcbopoB. Tak, | 
nOocTyMarollve Ha HCCYIMCHHY1O NOBEPXHOCTb NOUBEHHOrO NOKPOBa MepBble Mop- | 
WMH aTMOC(ePHbIX BO, pacCXOfyloTca Ha ee TpoMayHBaHHe — OOBOAaKMBaHHe | 
MOBEPXHOCTH TBEPAbIX YAaCTHIL HW 3anoJIHeHHe NOp MexKy_y HuMH. Ilocae nonHOro 
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{aCbIIeHHs BarOCMKOCTH MOBepXHOCTHOrO CVO (NOCTHKeHNY BORON «CrVIOUI- 
jOcTH») HauHHaeTcH Mponecc unbTparuu, obecnewBarouutit TipoMauHBaHHe 
WKCNEKAMUX C0eB. Eca moctyneHHe aTMociepHbIX BOM Ha MOBepXHOCTD 
OMBCHHOrO NOKPOBa B eCAHHHILY BPCMeHH TIPeBbIMaeT KOJIMYeCTBO, CMOCOOHOe 
POpuJbTpoBaTbesA BrvyOb, HauWHaeTCA CTeKAHHe H36bITKA BON 10 yYKJIOHaM 
ro NoBepxHocTH. OcoOeHHOcTAMH Hponecca MpoMayHBaHiA U usIbTpanuH on- 
CHeIAeCTCA H XHMHYCCKHH COCTAB BO, CTeKaIONIHX MO MOBepXHOCTH CKJIOHOB 
OCOOpoB, KOTOPbIe MOXHO BBIJeIHTb B KaUeCTBE TMepBOil reHeTHUeCKOLi KaTe- 
IPH MOBEPXHOCTHBIX BO, H H43BaTbh TOBe€PXHOCTHOCK AOHOBBL- 

H. 

Bobi, CTeKaioulve M0 MOBepXHOCTH CKJIOHOB, HaKalIIMBaloTca B JIOMKOMHKAX 
UkKpopebe*a H MPH JabHelMeM CeOBAaHHH «BbIPAGATHIBaIOT» JIpCHbl — MHUK- 
O-pycuoByio ceTb. [lockouIbKy BepXHUii COM MOUBEHHOrO NOKpOBA B 9TO BpeMs 
€peyBJaxKHEH, OH OTaeT B J[PCHbI YaCTb BOJbI, COOTBETCTBYIOULYIO CTeMeHH Me- 
eyBulaxKHeHHA. OTata B MHKPO-pyCJIOBy!O CeTb H36bITKa BuarH 3 MOUBeH- 
Oro CJlom IpOOKaeTCH B TeYeHHe Bcero NepHOja, B KOTOPbIii MepeyBJaxKHeH- 
OCTb ero NOWAepxXuBaeTCA NOCTyNeHHeM aTMOCdepHoOlt BOJHI. 

Bogpt, APeHupyrouineca U3 TepeyBJlaxXHEHHOrO MOYBeHHOrO COA H (pOpMu- 
yroue CBoli XHMHYeCKHH COCTAB B eFO Tose, 10 CYMIeCTBY ABJIAIOTCA BTOpoM 
SHeTHYCCKOH KaTeropHel MOBePpXHOCTHHIX BO — TOUBeCHHBIMH BOJaMH, Hu 
dHee — BOJaMH <«IOYBEHHOrO JpCHHpOBaHHA», MOCKOJIbKY OHH pacCMaTpuBa- 
TCA TlocNe BbIXOJa B ApeHbI. OHAkO B CHY TOrO, ITO MOUBEHHbIe BOJbI MO- 
YT [peHupOBaTbcs PaBHbIM OOpasoM IIpH HaJIMYHH Ha MOBepXHOCTH MOUBBI T0- 
€pXHOCTHO-CKJIOHOBBIX BO, BCIeACTBHe Yero HeH30e%KHO HX CMEICHHEe B MeVI- 
HX [[peHax C MOCMeqHUMH* peACTaBIAeTCH Pall|HOHAaJIbHbIM BbIJeIHTb B KauecT- 
€ OCHOBHOM reHeTHYeCKOM KaTerOpHH He BOJbI MOUBEHHOTO jJPeHHpOBaHHA, a 
X CMeCb C IOBeEpXHOCTHO-CKJIOHOBbIM BOJaMH. Tak Kak B 3TOH CMeCH rvlaBHylo 
accy MOryT I1peCTaBJATb MOBEPXHOCTHO-CKJIOHOBbIe BOJbI, ITY FeHeTHYeECKYIO 
‘aTErOpulo MOBEPXHOCTHHIX BO] CCTb OCHOBAHHe Ha3BaTb 11.0 UBC HH O- Il O- 
ep xXHOCTHBIMH Bojamu. JJocsequne cocTaBJAoT riaBHy!lo Maccy BO], 
NOJIHAIOWIUX PYCJIOBYIO C€Tb B MePpHObI BECeHHEFO MOJIOBObA H JOXKEBbIX 
ABOJIKOB. 

B pe3ysbTaTe HeOJHOpOAHOCTH MOYBeHHO-rpyHTOBOH TOM MO MexaHHue- 
OMy cocTaBy, Ta 4aCTb BOA, KOTOPad *PUJIbTpyeTca BulyOb STO TOJIMIM, MOMKCT 
aKalMUBaTbCaA Haj| OTHOCHTEJIbHbIMH BOJOYMOpaMH, eCJIH IpUTOK BOJbI CBepxy 
PpeBbuuaeT HX CPUAbTPalHOHHy10 CMOCOOHOCTh, H CTeKaTb COOTBETCTBEHHO PH]- 
ABJIMUeCKUM YKJIOHAM. CKOMJICHHA TaKHX BOJ| MOryT HOCHTb B OMHUX CJLy4aAx 
PaTKOBPeMeHHbIM XapakTep, OOpasya TaK Ha3biIBaeMbIe BPeMCHHbIe BOJOHOC- 
‘ple FOPHSOHTHI, a B pyrux (Hay MaJlONpoHHMaembIMH Noposamu) — Oouee WJIK 
eHee MOCTOAHHbIM — PPpYHTOBbIe BOJIbI. 

Tlocue cxojla CH@xKHOrO NOKPOBa HIM MpekpameHua OONbHbIX aTmocdep- 
DIX OCAKOB NOCTYMJIeHHE MOUBCHHO-IIOBepXHOCTHbIX BOJl B PYCJIOByIO CeTb 
‘peKpalaetca U B STO Bpemsa MpeocbaalollMMu B Heli MOryT ObiTb BOY, Ape- 
MpytouluecaA W3 MOUBCHHO-rpyHTOBOH To, T. €. H3 BPCMCHHbIX BOOHOC- 
‘IX TOpH30HTOB. K sTHM BOJaM B pycsOBOi ceTH NpUMeWMBaloTca H «OeperoBple» 
Obl, MOCTYMaronlve ciofa 3 MOYBeHHO-rpyHTOBOH TOmMMM OeperoB B NepHofl 
TCHCHBHOPO MayleHHA YpOBHA BOJOTOKOB (BOJbl «OeperoBoro peryJHpOBaHun» 
3)). B cuuly XoOpomio BbIpaxKeHHbIX 3aKOHOMepHOcTelt POpMUpoBaHnA, Olpeje- 
MIOULMX CBOeOOpasve HX XHMMYeCKOrO COCTaBa, YKa3aHHbIe BOI MpekCcTaBwis- 
oT coOol reHeTHYeCKy10 KaTerOpHIoO MOBEPXHOCTHbIX BO], KOTOPy!O MO%KHO 
a3BaTb IOUBCHHO-rpyHTOBBIMH BOsaMH, TOUHeEe — BOaMH <IIO- 
BeHHO-rpyHTOBOTO j[peHHpOBaHHaAy. 
~ Jlocnequelt reneruyeckol KaTeropHel MOBepXHOCTHBIX BO] ABJIAIOTCH BO/[bI 
PYHTOBOrO MpOHCXOmeHUA, T. €. BOMbI, APCHUpYrou\NecA’ B PYCJIOBYIO C€Tb 


* B oTebubIX CYYAAX MOUBEHHbIC BOMbI MOryYT APeHHpOBAaTbCA H3 MepeyBMAaxKHeHHOPO 
HOA Hall WJVOBMANIbHIM TOPH30HTOM MM CTeKaTb 110 MUKPO-pyCJIOBOH CeTH B GovIee HJIH MeHCe 
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W3 TIOCTOAHHBIX BOJQHOCHBIX TOPH3OHTOB TOJMLM PpyHTOB, KOTOPble MOXKHO Has 
BaTb TP yHTOBSIMNM BOsaMH, TOUHee — BOaMM «PpyHTOBOrO J PpeHUPOBa-y 
HHA». . 
Tuypoxumuyeckue uccreqoBanna TocygapcrBenHoro rugposoruueckoro HH 
cTUTYTa H HaOJIOJeHUA, NpOBeseHHbIe B cucTeMe TuApoMeTcIyxKObI, NOSBOMAIOTE 
yCTaHOBHTb B OOULMX YepTax Kak BeJIMUMHbI MMHepaMsaluu, TAK M_XMMHYCCKMHY 
COCTaB OCHOBHBIX TeHeETHYCCKHX KaTerOpuii MOBepXHOCTHBIX BO, EppomericKon)) 
Tepputopuu CCCP. Stu xapakTepHcTHKH ONpesesAIOTCH, BO-HepBbIX, OONIMM 
(H3HKO-XHMHYECKUMH 3AKOHOMeEPHOCTAMH C(OPMHPOBaHHA NOBEpXHOCTHBIX BO} 
VM, BO-BTOpbIX, OCOGeHHOCTAMH (pu3HKO-reorpatH4ecKUX YCNOBHH BOOCOOpoOB, 


Ocnosnoli, OOmlel Aa Bcex reorpadvyeckux 30H (PH3NKO-XMMMYECKON 3a} 
KOHOMePHOCTbIO ABJACTCA TO,YTO B Mpolecce IpOMadHBaHUA HCCyWeHHOM MOBEP Xs} 
HOCTH TOYBCHHOrO MOKPOBa, HaKkallIMBalollvecA 3eCb B pe3YJIbTATe BbIBET 
PHBaHHA MHHepasiOB, MHHepaJH3allHu PaCTHTebHbIX HW HKABOTHHIX OCTATKOB 
KalMJJIAPHOTO MOLHATHA MOUBCHHO-PpyHTOBbIX WH PPpyHTOBbIX BO], CPaBHUTeJIb-F 
HO JI€PKO pacTBOpHMble XHMMYeECKHE COeMHEHUA PaCTBOPAIOTCA NepBbIMH TOP 
IMAMH AaTMOC(epHBIX BO HU 3aTeM, PH UH(pHIbTPauMu, yBIeKaoTcA BrsyOb) 
MOUBOrpyHTOB. OTHM IIpoleccoM O1rpejesiseTCA (OPMHPOBaHve XHMHYECKOTO COC=— 
TaBa BO], CTCKaiOUlHX B JlasbHeMMIeM MO MOBepXHOCTH CKJIOHOB BOOCOOpoOR,} 
KOTOPO€ MOXKET MPOHCXOMUTh 3a CUCT PaCTBOPCHUA CpaBHUTeJIbHO MaJlOpacTBO=) 
PHMBIX COeJMHEHHH, TaBHBIM COpa3s0M KapOoHaTHBIX (MepexOAAMMX pH ya 
cTuu CO, B rH{poKapOouaTuble) H OCTATKOB JIerKOPaCTBOPHMBIX COeAMHEHHH. 
OTHM OOYCJIOBJIHBaeTCA MaJlad MMHepasMsalluA NOBCpXHOCTHO-CKJIOHOBHIX BOI 
Ha Bceil TeppHTOPHH OT CeBepa JeCHOli 30HbI AO ora CTeMHOH (raBHbIM OOpasom} 
or 20 go 150 mr/n) uw 6omee uv MeHee pesKO BEIPAaxKeHHbIl UX rH{pOKapOonar=} 
HbI XapakTep, ONpejeAOMLMHCA MpeoOsmaqaHHeM ( B 9KBHBaJIGHTHOM OTHOIIE-} 
HMMM) B CocTaBe aHnonos HCO! (or 28 yo 46% 9KB) HW B COcTBe KaTHOHOB Ca‘™ 
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(OpMUPOBaHHA XMMHYeCKOFO COCTaBa MOBepXHOCTHO-CKJIOHOBbIX BO B KaxkK]OM) 
reorpaduyeckOH 30He, T. €. OT KOMMVeKCa PH3HKO-reorpaduyecKkHX (akTOpPOB. 

MV ck.1r0ueHHeM B 9TOM OTHOOLICHHH ABJIAIOTCA MOBep XHOCTHO-CKJIOHOBBI€e BOJIbI, 
CTeKalOulHve C OOsIeCeHHEIX BOROCOOpoB. Bpimayad Ha MOBepXHOCTb JIeCHOH MO,- 
CTHJIKH, ATMOCHepHbIe BObI JO CTeKaHHA MO yKJIOHAM MOYBeEHHOrO MOKpoBa} 
OMBIBalOT OTJIOMKEHHA PasJlararouluxXCA OpraHHueCKHX BeMecTB, B pesyJIbTaTe 


YerO MOBEPXHOCTHO-CKJIOHOBbI€ BOJbl XAPaKTePH3yIOTCH 3][eCb BecbMa Mavioli| 
MMHepasusannen (nopaqka 10—20 mr/n) MH pe3KO BbIpaxKeHHbIM Cysbd:aTHbIM 
XapaxkTepom (oT 46 70 49% 9xB. SO,”’). Cogep2kaHve HOHOB HCO’, B Takux BOJax 
MOXKET JOXOLUTh JO aHaJIMTHYCCKCTO HYJIA BCJIEACTBHE BbICOKOH KOHIeHTpallHn | 
HoOHOB FH-(pH 4,0—4,6) u coorBercTBeHHOrO yMeHbINeHHA CTeNeHH UCcomuMallHul 
H,CO;(4). 

PaccMOTpeHHBIM BbILMe MpoleccoM, OOMHM [Wid BCeX reorpacbH4ecKux 30H, | 
olpefeAeTCA HW XHMHYCCKHH COCTaB NOUBCHHO-NOBepXHOCTHBIX BOR. B pesy aint 
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TaTe [eHCTBUA Mpolecca «BMbIBAaHHA» XOPOWO pacTBOPHMBIX Couel BruIyOb 
NOYBOrPyHTOB MOUBEHHbIe BOJbI, [PCHAPYIOUMeCA M3 BEPXHHX POPH3OHTOB, MOryT 
“BBIMBIBaTb» JIHIUb CpaBHHTeJIbHO HeOoJIbIuHe HX KomMUecTBa. BcneqcTBue} 
STOrO MOYBCHHO-NOBEpXHOCTHBIe BObI Ha BCeH TeppHTOpHn EsBponeticKoh yacrTH: 
CCCP uMeloT JIMIlb HECKOJbKO MOBBINeHHYy!O 10 CpaBHeHHIO C MOBepXHOCTHO-- 
CKJIOHOBBIMH BOAAMM MUHepasusalnio (50—250 mr/) pH CTOJIb Ke XOPOUIO BHI: 
PaxKCHHOM THJpoKapOoHaTHOM XapakTepe HW NpecOmaaHuu B COCTaBe KaTHOHOB: 
Ca”. Ojuako Ha NOBepXHOCTH OOeceHHEIX BOOC6OpoB 3sTa KaTeropHaA BOf. 
He MOXKeT OOpaso0BaTbCA BCJeCTBHE OTCYTCTBHA XOPOIO BbIpPaxKeHHBIX: 


PCH WH OCHOBHAA POJIb B 3TUX YCMOBHAX MOKET NpPpHHajVIexKAaTb MOBepXHOCTHO- | 
CKJIOHOBbIM BOJlaM. 


[louBeHHO-rpyHTOBbIe BOA 10 yCNOBHAM UX cbopMupoBaHUA, onperenst- 
INHM BeJIMYHHY HX MMHepausaluu HW XHMMUECKHM COCTAB, ABJIAIOTCA KaTero-| 
pe MpoMexyTOUHO MexKly BOJaMH MOUBeHHO-NOBEPpXHOCTHBIMH UH rpyHTO- 
BbIMH. Munepasmsalun M XMMMYeECKHIi COCTAB TOUBEHHO-FpyHTOBBIX BO, TaK 2K 
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‘aK H HX KOJIMYECTBO, HOCAT XOPOMIO BEIPaKeHHbIit SOHAbHbI XapakTep, MIpu- 
‘M B rpaHuax OAHOH U TOM xe reorpadHyeckOli 30HbI STA XApaKTepHCTHKU 
IOrYT 3HAYHTEbHO KOMeOATLCA B 3aBHCUMOCTH OT HH@UJIbTpawHOHHbIX CBOHCTB 
(ONBCHHOrO NOKPOBa, BOJONPOHHNaeMOCTH TPyHTOB OeperoBbIX CKJIOHOB H BO- 
(oc6opos HW OT THAporeovlorMyeckuX yCOBHH NocweqHux. CylleCTBeHHbIe KO- 
1eOaHus 43 roja B FO MOryT MPOHCXOAUT TaKXe B 3aBHCHMOCTH OT KOUIMUeCTBA 
CaNKOB BbIMAalOUMX B OCCHHe-3HMHHH Ce30H, OT PHA poMeTeoposorvyecKHx 
/CNOBMH Mpe(bilyuel OCeHH WH YCNOBUli CHeroTasHia. YcuoBuA, cnocoOcTBy10- 
WMe HakKONJICHHIO NOBBIIMCHHbIX KOJIMYeCTB MOYUBCHHO-PpYHTOBbIX BOJ, SBJISIOT- 
+A ONHOBPEMEHHO H YCJIOBUAMH, OOCCHEYHBAIOMIMMH NOHMKCHHYIO HX MHHepasiu- 
salLitiO M YBesIMYeHHeE OTHOCHTEJIbHOrO COjepxKaHHsAl - HOHOB HCO; Wi.Gass. 


Munepam3alna HW XHMHYeCKHI COocTaB rpyHTOBbIX BOR Ja EBponelickon 
reppuTopun CCCP noqBepxKeHbl onpejeJIeHHbIM 30HaJIbDHbIM H3MeHeHHeM, BBI- 
JAXHKCHHOCTh KOTOPHIX YCHJIMBaeTCA MO Mepe CIeOBaHHA C CeBepo-3anaya Ha 
OFO-BOCTOK. GHAUHTeIbHO MeHee BbIpaxKeHHbIe H3MeHCHHA MO?KHO 3aMeTHTb H 
3HYTPpH 30H —MNO HalipaBJeHHio C cCeBepo-BOCTOKa Ha joro-sanay. B secHoii 
4 jecocTemHol 30HaX [pyHTOBbIe BOfbI HMCIOT XOPOUIO BbIPAaxKeHHbI PHApoKap- 
JOHAaTHbIM XapaKkTep (30—46% sxB. HCO)) npn npeo6maqanun HoHoB Ca‘ B 


KATHOHHOM cocTaBe. B wmecHow 30He MHHepasv3alluA STUX BOM KONeONeTCA 
PlaBHbIM OOpasom B lipeyenax 50—350 mr/a, a B mecocrenHon — 400—800 mr/n. 
OHaKO B 1OXHOH YacTH JecocTenHol OOnacTH SaBoOuMKbA HaOmOaeTCA MOBbI- 
MIe¢HHawA MHHepaJin3alua PpyHTOBbIX BOA (cBpUe 1000 mr/m), NpHyem B cocTaBe 
AHHOHOB CTaHOBATCH mpeoOsaqarouuMu nob! SO, (836—44% 9xB.). 


- B cremHow 30He rpyHTOBbie BOJbI COXpaHAOT PHApoKapOouaTHbI XapakTep 
IMUb BOJM3H CeBepHol ee rpaHnupl (26—28% sKB. HCO’), Torga kak Ha Oc- 


TasIbHOM TeppHTOPHH 3OHbI OHH MMEIOT B PasJMUHOH CTeENeHH BbIPaxKeHHbIli CyJIb- 
paTHEI WIM XMOPHAHbIN XapakTep, IPH upeoOsaqaHHuH B OONbINMHCTBe Cy4aeB 
woHos Na B cocTaBe kaTHOoHOB. Munepasmu3allua PpyHTOBbIX BO B CTeMHOH 30- 
He 110 Mepe CuleOBaHHA C CeBepa Ha lor pe3KO yBeaHuHBaetca OT 800 Zo 8000 r/.. 
STHUM OllpesenseTCA Ta HCKJNOUHTeIbHaA POJIb, KOTOPy!O ‘OHH UHrpaloT B 
Mpolecce 3acOOHeCHHA TOJUIM MOYBOrpyHTOB HW BOJHbIX MaCC BOJOTOKOB H BO- 
JJOEMOB. 


TocyqapcrBeHHbIi THApoMorHyuecKHH UHCTHTYT Tocrynuso 


OKcCHeTHUHA MO H3YYCHHIO BOJHBIX pecypcoB 18 VIII .1955 
WeIHHHBIX H 3aJIe?KHbIX 3CMCJIb 


LWUTMUPOBAHHAS JIATEPATYPA 
1 JI. JI. Poccoaumo, Tp. Jlumuon. cr. B Kocuue, B. 17 (1934). ? I. Tl. Bopou- 


KO B, Tp. ITH, s. 33 (87) (1951). 3 B.UW. Ky geauu, JAH, 71, Nel (1950). * II. II. 
Bopouxkos, Tp. ITH, B. 33 (87) (1951). | 
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oraayer Akayemun Aas cccP 


. 1956. Tom 111, N22 : 


TrHIPOrEOVIOrH# | 


b. HW. KYJEJIMH 


-ONbIT PETHOHAJIBHOM OWLEHKH ECTECTBEHHbIX PECYPCOB 
APTE3HAHCKUX BOJI 


([Tpedcmaeaeno axademuxom JI. H. Wep6axoeo.m 21 VI 1956) 


B uTepaType UMeeTCA JIMMIb [Be NOMbITKH (1,”) NOAcdeTa pecypCOB MOA3CMHbIX 4 
BO], KPyMHbIX apTe3HaHCKHX OaccelHOB, KOTOPbI€, OHaKO, HeJIb3A NPH3HAaTh | 
YHOBJI€TBOPHTeJIbHBIMH. B paOoTax 9THX OTCYTCTBYeT MeTOAMKa, KOTOPad T103~) 
BOJH1a Obl aTb OLCHKY PECYpCcoB P1yOOKUX BO KPyNHbIX CTpykKTyp. XOpouo | 
pa3spa6oTaHHad B THAporeouOrHH MeTOAHKaA OMpeeJeHHA MpOHSBOUTeJIb- | 
HOCTH IJlaCTOB OTKAUKOM HE MOMKET ObITb IPHMeHeHA JIA STHX WeeH BBUTY | 
BbICOKOM CTOHMMOCTH OMbITHBIX paodor. 

Ilo ecTecTBeHHBIMH pecypcaMH NOHMMaeTCaA OOeCHeyeHHbIM NMTaHHeM IIpH- 
TOK HJIM OTTOK MOJ3eMHbIX BOR. ABTop ene B 1951 r.(*) npeqomKUI AIA ompe-} 
JeeHUA BeJIMYMHbI NHTAHHA JIM CTOKa apTe3HaHCKHX OacceHHOB MeTOY cpesHe- | 
rO MHOrosleTHerO BOHOrO OaaHca, HCXOJ\A H3 ypaBHeEHHA, KOTOPOe COCTaBJIAeT- 
Ca Jad OOnacTeH NMHTAaHHA WIM pasrpy3KH: 


ae Wy = Xp — Yo—Zys (1) 


roe +W, — AeuuuT uu M30bITOK BUIarH COOTBETCTBEHHO B OONACTAX TIH-— 
TaHHA HIM pasrpy3KH apTesvaHCKoOro OacceliHa, T. e. ErO ECTECTBEHHbIC PeCyPCbl; — 
Xo—cCpeWHEMHOrOJeTHAA BemHuMHAa OcayqKOB; Y )— CpeHeEMHOrOJIeTHAA Be- 
JMUHHA peyHoro cToKa; Z) — CpeHEMHOrOJIeTHAA BeMUNHA ucila peHua. 

EcaH 3a 3JIEMCHTApHbI BOAHOOATAHCOBbIN yYaCTOK MPHHATb pedHon Gac- 
CeHH WIM ero FacTb, TO 3aflada ONpeeJIeCHHA ECTECTBEHHBIX peCypCOB(MHTaHHA) ap- 
Te3HaHCKOrO OacceliHa CBeseTCA K CPpaBHHTeIbHO TIpOcToH HW yKe H3BeCTHOK 
B THApomorHH 3ajaue — COCTaBJICHHIO H H3y4eHHIO cpeyHero MHOrosleTHerO 
BOJHOrO OallaHCa 3AaMKHYTHIX PeUHbIX OacceHHOB. 

OnucaHHblit UpHHUMM pacueta Obl mpHMeHeH HaMyv kK J\HenpoBcKo-JJoHen- 
KOMY apTe3HaHcKomy OaccelinHy, B Ipesemax OOWMpHOH OONAaCTH MHTAaHHA KO-— 
Toporo pacnoslaraloTcA BepXHHe YacTH OacceHHoOB coOcTBeHHO JiHempa, ero me- 
BOOepeKHBIX IPpHTOKOB — Coxa, Jiecupi, Ceima, IIcena, Bopckap, 6acceit- 
Hop Cesepuoro Jjonya wu Ockoula, a TakxKe BepxOBbA pek Tuma, Kmenu u Osi 
Ma. JloBojbHO rycTaHt CeTb BOJOMepHBbIX MOCTOB OOecneyHBaeT HaxXoOrx*K]eHHe 
TaKOrO BaxKHOrO 3JIeEMeHTa BOAHOrO OaslaHca, KaK BemMuHHAa Yo, Oe3 KaKHX- 
HOO 3aTpyAHEHHH 3 CipaBOYHOH TupomorMuecKkH AMTepaTypb; X_ Haxoqu- 
JOCb W3 KJMMATHYeCKHX CIpaBOYHHKOB 10 aHHbIM O HOPMe OCaj{KOB MeTeOpo- 
JOPHYeCKUX CTAHIMH, PaCMOMOXeHHbIX B Oacceline, ClOcOOoM cpesHeapndMe- 
THYecKOrO, Zp) PaCCUHTbIBaOCh Treo*H3sHyecCKHMH MeTOJaMH.» OGNacTh TH- 
TaHHA Opa pasOuTa Ha 11 OCHOBHbIX BOAHOOaMaHCOBbIX YUACTKOB, B Mpesemax. 
KOTOPbIX ObIJIH BbIeIeHbI 26 Oomee MeKHX BOMHOOAIAHCOBbIX yuacTKOB, Ipu~ 
ypOUeHHbIX K YACTHBIM PeUHbIM OacceliHam (pue. 1). 

BoyuoOaaHcoBble pacyeTbl MO3BONMIM B 3HAUHTebHOM cCTemeHH yTOU- 
HUTb HM [eTaIMSHpOBaTb TuAporeosoruyeckylo XapakTepucTHKy OOsmacTH nuTa- 
Husa J[nenposcKko-JloneuKoro apresuvaHcKoro OacceliHa. Ha ceBepo-BOcTOuHOM: 
Kpblie ero OacceHH coOcrBenHo J[Hempa (yyactok Cmonenck—Opuia, F= 
= 3930 KM”), # BepXOBbs p. Ockosia (40 EsyouKoit, F = 1540 Km’): ppicrynaior Bs 
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alecTBe MCCTHBIX OYAPOB pasrpy3kH HalOpHbIX BOX.OTpulaTebHOe ripupamenne 
jOuHoro OanaHca COCTAaBUAET 3J[eCb COOTBETCTBEHHO 59,2 1 46,QmM B roy nan 10,2 
} 8,6% or cpeqHemHOoroueTHel BEMHYHHbI OCaKOB. OTpulaTedbHoe mpupamse- 
} He BoANOrO OalaHca (MeHbUIeli BEAMUMHbI) ObIO NosyYeHO H 10 PyruM yuacTkam 


a Ll. Herre b 
WUE HHH ===] 6 
feral 4 
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Puc, 1. Kaptacpegque-mHoroseTHux BemuunH +W, Ha TeppuTopHu 

HenposcKo-J[onenkoro apTesHaHckoro Oaccelina. +-W, B MM 3a Ton: 

A—80—60; 56B—60—40; B — 40—20; fF — 20—0: 7J—Ou <0. q— 

1—XI, 1—26 — Homepa BogHOGamaHcoBbIxX yuacTKOB, 6 — rpaHHIbl 
BOJHOOATAHCOBLIX YYACTKOB 


OmeH nNTOMatb1o 56340 km?. Hapsayy c 3THM BOAHOOAAHCOBbIe paCdeTHI BLIABH- 
IM HW MeCTa HaHOoee HHTCHCHBHOTO MOrJOWeHHA ATMOCHPepHbIX BO. B Gacceli- 
ie CeliMa, KOTOpbIi B WeJIOM OTIHYeTCA BbICOKOM HHCUIbTpalnei, OYaraMH HaH- 
oIee CHJIbHOrO NHTaHHA apTesHaHCKHX BOJOHOCHBIX TOPH3OHTOB ABJIAIOTCA 
acTKH, 3aHHMaeMbIe’ NpHToKkaMH CsBanol u TycKapbio, a TaKxKe ydacTOoK 
omuHEI CeiMa Mexyy Jle6axKbuM uM PbisIbCKOM. OTO BIIOJIHe eCTeCTBeEHHO, MOC- 
OJIbKY B pejlesax yKa3aHHbIx OacceHHOB HaOmOse2eTca HavOoNbiad OOHAaKeH- 
OCTb C@HOMAHCKHX H HV2KHEMEJIOBbIX II€CKOB. Sylecb CpeQHEMHOFOJIeTHAA Be- 
wunua rryOoKon uupusbTpamun (W,) focruraet 69—76 MMB oj, 4TO IipeBbILMaeT 
PYHTOBbIM{ CTOK B peKH HM CocTaBuseT Gomee 12—13% oT BpIMafaiomux B Oac- 
eHHe OCa{KOB. 

BogHoOasaHcoBple pacueTpl NoKasasIH, YTO U3 216350 KM?, KOTOpble 3aHHMaIoT 
eBepo-BocTouHoe xKppbiio J[HempoBcKo-JlonenKoli BMauHbl (OTHOCHMbIe [py- 
MMM aBTOpaMH K OOsacTH muTaHHa), 104100 km? He urpaloT 3aMeTHOH po.in B 
WTaHUH apTesvancKoro Gacceliva, aHa Umomayqu 5470 KM” NpOHCXOAUT HHTeH- 
WBHad pasrpy3ka HanopHplx Boy. [lpousBeyxenuplit Puporeowormueckult ana- 
M3 OasIaHCOBbIX PpacueTOB MOKa3aJl, UTO HX Pe3YJIbTATbl COOTBETCTBYIOT Teo- 
TPYKTYPHBIM H PHApOreomOrHyecKUM YCJIOBHAM OT/CJIbHBIX BOHOOAaTAHCOBbIX 
wacTKOB. TaKkHM OOpa3oM, 3/[eCb MBI HMeeM CJlydai, Kora OOaCTbh NMTaHHA 
ouarw pasrpy3kH apTesHaHCKoro OaccelHa BbIJeAIOTCH HE TOJIbKO M0 reowo- 
HUCCKHM IIpH3HakaM, HO HM Ha OCHOBaHHM OObEKTHBHBIX JaHHbIX BOAHOOaaH- 
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COBbIX pacueTOB, (PHKCHPyONMxX MeCTa MOTJIOMeHHA ATMOCPEPHBIX OCANKOB | 
MeCTa BbIXOJOB Ha HOBEpXHOCTb HanOpHbIxX apTesHaHCKHX BO, a CaMa OOJIACTH) 
IMTaHvA WM O4arH pasrpy3KH XapakTepH3ylOTCA KOJIMYeECTBEHHO BeJIM4MHOM 
VHDUMbTpalHA WIM BeMYHHOM apTe3sHaHCKOrO CTOKAa. 
BoyuoGamaHcoBble pacueTbl MOKasbiBaloT, 4TO OOMIMH CpeHeEMHOOJIeTHHAY 
qeduuuT paaru B O6sacTH nuTaHHa J\HenpoBcKo-JfoHelKoro apTesHaHCKOro} 
Oaccelina coctaBiaeT upumMepHo 5-10° m® B roy. BTO KoM4eCTBO MHDMIbTpa 
WMOHHOH BObl (opMupyeT TsryOOKHH MOASeMHbIM CTOK B TOJIMAaX Naleosow,) 
Meso30q H Mageorena J[HenpoBcKo-JloHeWKOH - BMaqWHbl, KOTOpPbIi MMeeT TPH) 
rylaBHble HallpaBJeHWs: 1oro-3alaqHoe, 1OxKHOe UM oro-BocTOUHOe. MormHocTEy 
apTesHaHCKoro CTOKa M@xKY YKa3aHHbIMH HallpaBJIeHHAMH paclipeeAeTCAy 
IIPHMepHO CJleLYIOULMM OOpasoM: CeBepo-3allay\HaA BeTBb, HallpaBJIeHHaA B CTO 
pouy jomunpr Bepxuero J[nenpa (Bpuue Kuesa) 1,6-10°m? B rog, 1oxwkHas, WeHT 
paJIbHad BeTBb, HMeloulad OONacTh pasrpy3KH B JlomMHe CpegHero J{Henpay 
2,4-10° m3 B roy, 1oro-BOCTOUHasd BETBb, HallpaBsIeHHad B cTopoHy JLoHcKoro) 
Gacceliva — 1,1-10° m® prog. Llentpom o6macTu muTaHHA apTesHaHcKoro 6ac-} 
cefiHa aBsaeTca p. CeliM, B 6acceHiHe KOTOPOH 3apO*KalOTCH OCHOBHbIe Mac-} 
Cbl apTe3HaHCKOrO CTOKa; OFpOMHBbIe KOJIMYeCTBa aTMOC(epHbIX BO TOCTy 
maioT B apTesavaHcKuh GaccefH u3 OacceiHoB pp. Jlecupr u Coma. IIpm} 
yKa3aHHol BemMunHe raiyOoKou unduibTpawun oOuluH pacxOy apTesHaHCKUXx| 
BO, OOeCMeYeCHHbIM aTMOC(EpHbIM MHTAaHHeM, COCTaBHT Ha | KM (poHnTa MOTO} 
Ka (mo u3ombese 110 m a6c.) B cpefHeM Jia BCero apTesHaHcKoro OaccelHay 
16200 m® B CyYyTKH, QuIAX cCeBepo-3alaqHOoH uacTH GOaccetna 15400 wm? 
ia wWeHTpambHow uacTtu 18600 m® u qua BocrouHoK 13400 m®. Ilpu yuere} 
pasrpy3KH  apTe3sHaHCKHX BO, eme B Mpesemax oOOnacTH MMTaHHa 
cpeqHHi pacxoy Ha | KM dpouTa NOTOKa YMeHbIMHTCA H COCTABHT JIA CeBepo-} 
sanaqHol wacTH apTesuaHcKoro OacceliHa 13100 Mm? B CyTKH HM Ja BOCTOUHOR 
12500 m® B CyTKM; pacxoy, UCHTpasbHOH YacTu ocTaeTca Oe3 H3MeHeHUA. 
Tuyporeosoruyeckue ycnospua JiHenposcKko-JloHelkoro apTesHaHcKoro} 
OacceliHa —rvqpaBsMyecKkad CBA3b OTJCJIbHbIX BOJOHOCHbIX TOPH30HTOB HU 
oOmHocTh oOsmacTelt UX NHTAHUA — He NO3BOJAIOT JaTb TOUHYIO OLeCHKY UTa-} 
HHA OT€JIbHbIX BOMOHOCHBIX FOPH3O0HTOB. OOM pacxoy apTesHaHCKHX BO] OCa-| 
QOWHOH TOM MOXKHO pacnpesleNHTb, PYKOBOJCTBYACb reowOrMdecKkHM pa3- 
pe30M, MpOMOpiMoOHaJIbHO MOMHOCTAM BOJOMpOHHIWAeMbIX CBHT C y4eTOM H3Me-} 
HEHMA YCIOBHH WHPKYJAWMH MOASeEMHbIX BOY Cc ryOHHOH. SOTO JacT npHuOMxKeH 
HbI€ BEJIMYHHbI PaCXOAOB MOJSCMHbIX BO NO OTeJbHBIM BOJOHOCHBIM KOMI 
JIeKCaM. 
ConocTaBJieHHe MpOH3BOAUTeIbHOCTH BOJOHOCHBIX TOPH30HTOB, paccunTaH 
HbIX MCTOJOM BOJHOrO OasiaHca, C JaHHbIMH TO SKCHVyaTalu apTesHaHCKHX BOF | 
MOKa3aJId YOBJETBOPHTebHOe COBMaeHHe pesysbTaTOB. Takum oOpa3om, 
MeTO] BOWHOrO OalaHca MOXKeT NPHMeCHATHCH KAaK MeTOX PerHoHaJbHOM OMeHKA 
€CTECTBEHHbIX PeCyPCOB apTesHaHCKHX BOJL. 


Mockoscekuit rocyapcTBeHHbIt +YyHHBepcHuTer ; Tlocrynuuio 
um. M. B. Jlomonocosa 19 VI 1956 


UMTHPOBAHHAS JIATEPATYPA 


*K. HW. Maxos, Mmxenepnaa reonorua uw rugporeonorua, COopu. Ne 1, Xappxos, | 
1939. 2 B.A. Ky kos, M. Il Tonactrod#, C. B. Tpoaucku it, ApresnancKne Boss 
KAMCHHOYO.IbHBIX OTIOKeHHH IloqMocKoBHOlk Maeo3olicKoH KoTuoBHHbI, M.—JI., 1939. 
3b. HW. Kyageaun, JAH, 80, Ne 6 (1951). 
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Horsanp Akayemun nayk CcCcGP 
1956. Tom 111, Ne 2 


MHHEPAJIOV'HA 


A. ®. KOP)KHHCKHH 


O 3ABHCHMOCTH TEPMHYUECKHX CBOHCTB AM®HBOJIOB 
OT COMEPKAHHS B HHX UWIEJIOUEN 


({Tpedcmasaexno axademuxom A. TI. Bemexmunoim 21 VE-1956) 
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__ Am@rOonpl, Kak rH{poKcHscoxepxKallve MHHepavbl, pH HarpeBaHHU Noj- 


BepraloTcs jerujiparaluu (*,?,*,°) © SHAoTepMHYecKUM sitPeKTOM B HHTepBawie 
900—1100°. Hexoroppie astopzi, (*,°,8) cuuraioT, uTO am@uGombI MMeIOT Tak2Ke 


IeONHTHYIO BOY, KOTOPas BbIe- 
JIseTCA B HHTepBasie 400—500°, 
oOpasya Ha TepMOrpaMMax COOT- 
BeETCTBYIONMH J{ONOHHTesIbHBIH 
QHAOTepMudeckut 3cpdexT. [I pose- 
JeHHbie HAMH TepMoonTHYecKHe 
wccleqoBaHHa 24 oOpasloB aM- 
@uOom0B pasiwaHoro cocTaBa HH 
B OHOM cylyyae He OOHapy KH 
TIPHCYTCTBHA WeONHTHOM BODHI. 
B pe3ybtate TepMoonTHyecKHx 
HCCJIeqOBaHH pasHoodpasHbix aM- 
(puOoI0B — TPpeMOJUT-akKTHHOMH- 
TOBOrO pxyla, HeppuTos, OObIK- 
HOBCHHBIX PpOroBblX OOMAaHOK, Map- 
racuTa WH apcdpeyconuTa — ycTa- 
HOBJIeHO, TO UX TepMHyecKHe 
CBOHCTBA 3aBUCHT B OCHOBHOM OT 
cojlepskaHua mesoven. 

_ Kak Buguo us Ta0n. 1,cymma 
mesOue B UCCIeqOBaHHbIX amdpH- 
Oomax KoneOneTca oT 0,05 Zo 
4,32 %, a cojlepxaHHe wKeesa OT 
0.2% yna Tpemosuta u Yo 12,5% 
id OObIKHOBeHHOM poroBoli 06- 
MaHKH H TeMHO-3eIeHOrO AKTHHO- 
muta. TepMHuecKHM aHaJIH30M IIpu 
HOMOWLH mupometpa KypHakoBa 
ompeyemeHo, YTO KaxKJOMy pac- 
CMaTpHBaeMOMy HaMH am@uOouly 
cp. AuddepenMasbHble KPHBbIe 
a 1 wu Ta6Om. 2) cBOMCTBEHHO 110 
Ba 3HAOTepMuyecKUX aspPexTa, 
fepBbIM 43 KOTOPbIX, Kak MOATBep- 
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Puc. 1. uddbepenunanbubie KpHBbIe HarpeBaHHA 
amou6o0s. / —Tpemomut, CmoqaHKa; 2—3 — 
HepuTbI Ole HO-3eNeHOH H 3eeHOH OKpacKu,B. Ca- 
su; 4—7 — aKTHHOJMTbI, COOTBETCTBEHHO; CBeTJIO- 
3eJICHOH, CepOBaTO-3eIeHOH, CepoO-3eJIEHOM HM TeMHO- 
3eneHoH oxkpacku, B. CasH; 6& — aKTHHOJMT 
TemHo-3eseHbili, Husxne-Micercx, Ypan; 9 — oOnik- 
HOBeHHad poroBad oOManKa, IlepBoypasbcex; 10— 
OObIKHOBeHHad poroBad oOMaHKa, B. Caan; 1/— 
HlapracuT, CmogqaHka u 12 — apdsencouut, Kovb- 
CKHH M-OB 


KMAeTCA peSybTaTaMH [[MHaMMUeCKOFO BSBeLIMBAaHUsA Ha TOP3HOHHbIX BeCax 
(raOn. 3) OOycIOBMeH yaeHHeM KOHCTHTYIMOHHOH BOLI (B uHTepBane 900— 
1100°), a Bropofi (B uuTepBase 1100—1385°) BbIsBaH CleKaHHeM H TaBCHHeM 


AMCPHOOVJIOB. 


TIpH HaneceHum pesy.IbTaToB TepMMYeCKOrO aHausa Ha AMarpaMMy B KOOP- 
quHaTax Temmleparypa — (Na, K)2O (puc. 2) oTmeuaeTcs Cuelyroulad 3aKOHO- 
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Tao mma 


. \ 

Oxucuibl 1 | 2 3 | 4 | 5 6 7 8 9 10 41 
i 58,20 54,20 55,96 | 55,96 | 52,68 | 52,08 | 53,60 | 46,72 | 46,00 | 40,86 
Tic, te ee a ol geonp.| — 9] 0,56 | 1) 0,80 1,60 |) 1:00 0ee 
Al,O.: He onp.| 0,37 4,45 AEO8 4,10 4,78 1,37 3,56 8,86 7,91 | 415,98) 
Fe,0, — _— 0,47 = 0,47 0,60 0,20 1,86 4,16 0,46 3,50 
FeO. 0,34 2,94 5,34 3,74 6,63 9560" |<15,95 4,80 9,42 | 15,64 3,98 
(Fe) (0,24) (2, 26) (4,48) (2,90) | (5,48) | (7,86) | (42,49) | (5,02) | (9,98) | (12,42) | (5,56) 
MnO ye onp. | He onp. | He omp. | He onp.|He omp.| 0,17 0,84 0,384 0,14 0,14 ,07 
MgO 24,55 2DFOD 22,82 22.620 | 20547 9) AMAT A843 5) S20SA9.s esd eas ae Ga 
CaO 13,90 14,27 42,47 AOA \etasOL 9) a2 007 142,28: 9748 42,45 | 40593" | 12,70 
Na,O 0,37 0,16 0,06 0,47 0,09 0,84 0,50 2,90 4723 4,72 2,07 
K,O — — — 0,04 0,05 0,41 0,55 1,42 0,47 0,85 1,89 
H,O+ 2,43 3,05 2,34 2,48 253.0 2,10 3,18 220 eal S250) 2,16 2,38 
H,0— 0,40 0,20 0,47 0,10 0,20 0,10 0,32 0,08 0,60 0,36 0,09 
Cymma 400,54 | 100,64 | 99,34 | 98,94 | 99,50 {101,02 {100,40 |101,04 |101,12 | 99,98 {100,27 


IIpumeuanne: 1—Tpemoaut, Cao zanKka; 


Bax OOMaHKa, 


Il. B. Kagununy (?). 


Tleppo-Ypasbex; 


9 


2—3—nedpuTpbi GenHO-3evleHbili HM 3eneHHIii, B. Casn; 4—7— 
AKTUHOJUTHI: CBETJIO-3esIeHOH, CepOBATO-3eJIeHOH, Cepo-3eJIeHOK WH TemMyNO-3esIeHOH OKpacKH, 
B. Caan; 8 — aKTUHOJMT TeMHO-3eueHbIit, HuxxHe-Mcetcx, Ypan; 9 — oOsIKHOBeHHaA poro- 

10 — o6pIkHOBeHHaA poroBan OOmMaHKa, B. Caan u 11 — 
napracuT, Crwganka. Anamusbl mpouspejeubl: 1 — T. A. JlaxHo u 2—10 — B. C. Jle6enesoi © 
B madoparopuu Mucturyra reojorum Bocrouno-Cu6upexoro dusanana AH CCCP; 11 — no 


Ta6 a wi a ee 
OntTuye il E; sf é d / kG) 
sels Cymma Wanted TITHYeCKHE ea emilepaTypa Tepmoaddek TOR B y 6bIJIb 
ae menouert Bx Beca 
‘i B% eS No N CaN 2V AeruAPa- | cnexanua | naapaenua B% 
g Pp & Talnu 
1 0,37 0,24 | 4,628 | 1,603 16° | —83° | 965—1030 | 1260—1355 | 1360-1385 | 2,83 
2 016 2/26 | 4.630 | 4,605 47 940—980 | 1250—1345 | 1345—1365 | 3.33 
3 0,06 4.48 | 1,640 | 4,645 16 905—950 | 14240-1300 | 1300—1350 | 2.81 
h 0.24 2,90 | 1,638 | 1,614 16 965—1010 | 1245—1300 } 1300-1340 | 2/94 
5 0,44 5,48 | 4.6441 1,623 16 956—990 | 1225—1280 | 1280-1300 | 2,50 
6 4,25 7.86 | 4.659 | 1,639 22 | —73 | 945—1005 | 1130 1150 | 1200-1250 | 4.65 
7 4.05 42,49 | 4,660 | 4,635 16 41010—1080 | 1190—1235 | 1260—1300 | 4.75 
8 4.32 5,02 | 1,640 | 1.646 23 4080—1120 1120—1165 | 2,20 
9 4,70 9,98 | 1,680 | 4,658 11 990—1035 | 1140-1190 | 1240-1275 | 2/40 
40 2°57 12,42 | 4,678 | 4,659 16 | —74 | 10851105 | 1160—1180 | 11480-1220 | 0/93 
44 3,96 5,56 | 1,668 | 1,650 23 +75 | 1085—14120 | 1130—1140 | 1440-1150 | 2,40 
O6osHaueHHA Te Ke. 
Ta6dauna 3 
T °C | 1 | 2 3 i 5 6 7 8 9 10 4 
400 0,00 0,00 0,00 0,00 | 0,00 | 0,01 | 0,00 | 0,00 | 0 
200 0,00 0,00 0/00 0,00 | 0,13 | 0:06 | 0300 | 0'22 0°00 es Hee 
300 0,40 000 0,00 0,00 | 0,20 | 0,44 | 0,00 | 0:22 | 0,00 | 0/25 | 0740 
400 0,40 0,00 0,47 0,00 0,28 0,22 | 0,00 | 0,22 | 0,03 | 07.25 | 0742 
‘ ; ‘ , 0, 0,22 | 0,45 0,22 ’ ‘ : 
| ga | 88 | oe | ae ae | oe | 8 |e | oat | oe | Oe 
p \ 4 28 0,50 | 0,44 | 0,45 | 0,22 | 0.36 | 0195 ; 
800 0,40 0,60 0,93 0,25 | 0,50 | 0,44 | 0,45 | 0,22 ; , 0,54 
900 0,40 124 1117 0/82::{.°0560° | Ohad he G'45 0c. | Orae alee caeaeineas 
4000 41.24 3°33 9 84 2/94 2°50 0°82 hen 8 0,52 1,45 0,56 
1100 283 | 3:33 | 2a | get | 250 | 1165 | a%5 | ofa0 | Gros | be | Sete 
4200 9/83 3/33 2°84 as a = 475 -|' 2,26) Ali, 10; Geil iets 240 


O6dosHayenna Te Ke. 


MePpHOCTb B H3MCHEHHH TeEpMHYeCKHX CBOMCTB am 
TPEMOJIMTOBbIC HW AKTHHOMUTOBBIE 
Temnepatyp 900—1030° 
Ha TEpMOrpaMMaX BbiIpaxkaeTca HeESHaYMTebHbIM 9H 
KOTOPbIH JOBOJILHO pe3KO CMeHAeTCH SHAOTepMH4eC 
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@u6onos. Bequpie menouamu 
PaSHOBUAHOCTH JlerHApaTHpyIOT B MHTepBase 
MH CHeKaoTCA B HHTepBane 1240 — 1300°. Cnexanne 
WoTepMuYecKuM sddexTom, — 
KHM 9(pPeKTOM, BbI3BaHHbIM 


ed 


MWAaBNCHHeEM B UHTepBasie 1300—1385°. BeneqcTBHe ux ‘PyrOmaBKOCTH TeM- 
MepaTypbl WlaBJIeHHsA TPeMOJIHTA, He)puTa UH AKTHHOJIMTOB C MaJIbIM COJepxKa- 
HHEM llelouen H *KeJIe3a, MpHBeeCHHble B TAO. 2, onpeseANMCb HE camopern- 
CTPHPYIOULHM TMHPOMeTPOM, a BH3YAaJIbHO, B KaMe€PHbIX CHJMTOBbIX TleyaXx. 

A 

160, 


130) 


120 


1100. Cnekanue 


1001 


Qbe3borkubanue 


500 


54 f 2 3 4 In 
(Na,K),0 SS 


Pue. 2. J[HarpamMa 3aBHCHMOCTH TepMHYeCKHX CBOHCTB 
aMPHOOIOB OT COJepxKaHHA WeOveH B HHX 


Kak BHJHO H3 uarpaMMbI (puc. 2), NO Mepe yBemHueHHA COfepxKaHua wWe- 
ove B ampvOoax TeMMepaTypa jerupaTaluu Hx NOBpIllaercs, a TemMepaty- 
pbl CnekaHHA UH MwiaBJIGHHA MOHMKalorcs, T. €. MpPOHCxOUT CcOmMKeHHe TemIe- 
paTyp JeruApaTauwn ¢ TemlepaTtypaMH CnekaHHsv H MWiaBenus. [Ip atom 06- 
JiacTh TeMMepaTyp CieKkaHHA CIMBaeTCH C OONacTbIO TeMMepaTyp MwaBseHua, 
KaK 3TO HMeeT MecTO Jia Mapracuta (O6p. Ne 11), coyep»Kamero B CyMMe OKOJIO 
4,0% menoyeht. na axTuHomuta us Hwxue-Mcercka (Cpequai Ypan), 
cojlepxkamlero B cymMe 4,3% mlemouel, H Ja apdbBeconuta, cojep2xanjero 8— 
8,5% memoueH, JlerHqpaTalua H MwaBJeHHe HaCTOJIbKO COJIMKeHbI, YTO Ha Tep- 
MorpaMMax (kKpuBple pic. 1, KpuBbie 8 u 12), OHH BHIpaxKeHbl OMHHM JHOTepMH- 
weCKHM 3¢peKTOM, MepBaxd YacTb KOTOPOrO COOTBETCTByeT jlerupaTallHH, 
a BTOpad—maBuleHuI0. YCTAHOBJeHO, 4TO JleruApaTauHA apdBceyconuta, mpore- 
Kaiomlan B WHTepBame 995—1060°, conpoBoxjaeTcH creKaHHeM, KOTOpoe 
Bpiue 1060° cmenseTca NiaBpseHvem. Cpeju ampuOo0B HavMeHee TyrolaBKHM 
ABJIAeTCA apdBemcoHHuT —am@uOo Cc HanOObUIMM cCOfepxKaHHeM = weNOUeH 
M xKese3a. YBemHuenve COsepxaHua 2%ese3a B amiHOoax, Tak 2%Ke kak H B 
JpyruxX MuHepasax, BNAeT Ha MOHMKeHHeE TeMMepaTyp feruApaTawun x 
MwaBJeHHa. 


VMucruryt reojioruu Tlocrynuso 
BoctouHo-Cu6upcKkoro uaa 10 I 1956 
Axkajflemuu Hayk CCCP 
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Horsaye Akagemun nuayr CCCP 
1956. Tom 111, Ne 2 s 


“ HAJIEOHTOJOLHA 


VM. T. WK YPABJIEBA u 11. J. PESBOM 


K CHCTEMATHKE HCKOMAEMBIX FYBOK H APXEOWMAT 


(Tpedcmasaeno axademuxom E. H. Taeaoeckum 18 V 1956) 


B cBx3H C CocTaBJIeHHeM pasjesa 0 ryOKam Jin «OcHop naseoHTosorun 
CCCP» HaM MIpHill0cb KPHTHYCCKH NOMOLTH K CHCTEMAaTHYECKOMY TIOJIOXEHHIO Paya 
HCKonaembIX opm. [lp sTOM BO3HHKIa HeOOXOMMOCTB HEeKOTOpEIe (OpMbI 
BbIJeIHTh H3 Tula ryOoK H HaliTH HM Jpyroe MeCTO B CHCTeMe 2XHBOTHOFO 
taperBa. J[pyrve opMbl, HeCOMHCHHO sBJIsIoNHeca TyOKaMH, TpHUocb 
TEpeMecTHTb H3 OTPHAa, re OHH OOBINHO 3HAUMINCh, B Apyrow, occOpi oTpsy. 


lL. CuceTemaTuuecKkoe NoOsgomenuey <Phalami da 
GS pit 11 Gaz, © a) 


Thalamida uspectupi c 1829-—62 rr., xorga Jlebpanc (*), Konuux (7) u 
pyrne ONMCasIH HECKOJIbKO (OPM, OTHOCHMBIX OJHH — K MIMaHKaM, Apyrue — 
K HayTHIOWJesM, TpeTbH — kK CTPOMaTONOpoHnesM HT. A. BonpuivHcTBo opm 
OTHOCHOCb K H3BeCTKOBbIM ryOKaM. IlepBoe cucTeMaTuyecKkoe oObequHeHHe 
9TOH pyliilibl, C OMHCaHHeM PxHa HOBHIX POJOB H CeMeHCTB, BbITomHeHO [lTeHn- 
MaHHom (*). On Ha3Baa sTy rpyuny Sphinctozoa u nocraByu Bompoc Oo HeO6- 
‘XONMMOCTH BBIJeeHHA ee H3 ryOOK B CaMOCTOATebHY!O rpyumy, OMM3KyIO Cc 
OJHOM CTOPOHbI, K ryOKaM, ac Apyroli — kK KuHUIeyHOoTONOCTHHIM. Baaren u Beu- 
uenb (4), H3yuuB Thalamida Wagun, cormacunucb c MHeHHem [IreHHMaHHa. 
Oui mvcaiv, YTO HHKOra y HHX He OBIJIM BCTPeYeHb! CMMKYJIbI, CTOJIb XAPAKTep- 
‘HbIe Jia ry6ox. Hao6Oopot, Xatiny (°), ynHuxoscxun (°), Lurrenp (7)u apy- 
rue Ha OCHOBaAHHH HaXOJOK CMHKYJ B CKesleTe MemoBbIx Thalamida (Barroisia, 
Verticillites) yka3biBanH Ha TeECHYIO HX POJICTBCHHYIO CBH3b C OCTAJIbHBIMH H3- 
BeCTKOBbIMH ryOkamu Pharetrones. Paydd (’) B chelvasIbHOM CTaTbe NO{TBep- 
*KylaeT 9TO MHeHHe. Bostee mo3syqHHe padotn (° 14) kacamHcb OnMCaHHs, HU TO 
Oobiuel YCTbIO MOMYTHO, HOBBIX POJOB H BHJOB WH He cTaBHH ceOe saqauy 
paccMoTpeTb HX CHCTeMaTHYecKOe TomowKeHHe. B TO xe BpeMA HU B OHO! (!) 
pa6ore Hallero cToeTHA HeT yKagsaHuii Ha HaxoyKu y Thalamida cnmuxyu. 
C 6opuIMMH OroBopKaMH octaBsineT Thalamida B cocTaBe H3BeCTKOBbIX ryOOK 
JloGeuden (7°). 

C apyrofi croponst, Bopremanu (!%), Teiinop (17), Typutie (**) u Mope (?*), 
He paccMaTpHBaa Borpoc O NpHnayexnoctu Thalamida k ryOKam, ykasbiBanH 
Ha OobuUICe HX MOpdomOrMYeCcKOe CXOACTBO C apxeouMaTamH. Teliop u JlyBuiie 
Tipamo cuvtTaiM apxeounaT mpeykamu Thalamida. Tocae Briqenenua ap xeo- 
wuaT B CaMOCcTOATebHEIM Tun (Archaeccyathi) nocmequaa TOUKa 3peHHA 3a- 
CJIYKUBACT THLATeENbHOrO H3y4eHHs. 

‘Thalamida unum Sphinctozoa, kak ux na3spipan [lTewHMaHH, B UCKOMaeMoM 
COCTOAHMM H3BECTHHI MO H3BeCTKOBBIM CKeuleTaM (puic. | a, 6, 2a—gc). QTO oMK- 
HOUHbIe HIM KOJIOHHAJIbHbIe IMIHHApMueckue, KOHMYeCKHE Tea BbHICOTOH oO 
10—20 cm, yuamerpom 4—8 cm, uHorja —menbue. HavOomee xapakTepHbl 
isi HUX HapyxXHad MOpHCTad CTeHKa WH rOPHSOHTAJIbHBIe NOPHCTHIe MepeMbIt- 
KH, pasjlests10live BHYTPeHHee MIpocTpaHcTBo Ha pA Kamep. Moxet lIpHcyTcr- 
BOBATb IeHTPasIbHan MOOCTh, OTeIeHHaA OT KaMep NOPHCTOH BHYTPeHHeH CTCH- 
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Kol (puc. | a); yHeKOTOPbIX POpM BHYTPeHHAA CTeHKA oTcyTcTByeT. (pHc. : 2 fe a 
Tloppi cTeHOK HW rOpH30HTaJIbHbIX MepeMbIyeK (quMuL) MpocTble, B BAe KaHaJOB, 
OHOrO-[ByX pasMepoB (PHC. 2a,2); HapyXKHbIe MOpbl MHOra pacnosararorTca 
Ha OyropKax. B kamepaxX MOryT ObITh PaSBUTbI MICHKM My3sbipyaTOu TkKaHH, 
CTep2KHeBHAHbIe CKEJICTHbIC 9JICMCHTEI. IlyspipuaTad TKaHb NpOHHKaeT H B 
UeHTpasbHy!o Mo0cTb. B cTeHKax KaMep Pa3- 
JIMYMMbI BOJIOKHUCTbIe OOpasOBaHHA, OKPy- 
*Karoulve ropoppie oTBepcTHa. VisBecTKoBbie 
CTCHKH, KaMepHoe CTPOeHHe CKeseTa, IPHCyT- 
cTBHe Iy3bIpuaTOH TKAHH — BCe STO Pe3KO HE 
TOMbKO MOpcosorMyecKH, HO HM usHOJOrH- 
uecku oTsennet Thalamida or ryOoK, B TOM 
yucyie WH W3BeCTKOBBIX. Bce eHHHYHbIe yKa- 
3aHWA Ha «cnuKysbm y Thalamida wmerorT 
3HAYHTeIbHYIO JABHOCTb (B MOCeqHUX pado- 
TaX O HHX He yNoMMHaeTca, a (oTO HW pHcyH- 
KH TlOATBep2xKaloT HX OTcyTCTBHe). BuomHe 
BO3MOMKHO, YTO XaliH u [pyre UpHHANIM 3a 
CNUKYJIbI CTPYKTYPHble OOpasoBaHHa, NMosy- 
yaloulveca Mp pa3JIMuHMOM KOHI,CHTpHye- 
CKHBOJIOKHHCTOM CTpOeCHHH cTeHOK KaMep 
(puc. 1 0). Ecnm KOHWeHTpHyeckHe HaCOeHHA 
CTeEHKH BOKPYr CM@XKHBIX KaHaoB OyyT Ka- 
caTbea pyr Apyra, TO MexKy KaxkbIMH Tpe- 
Ma KaHaslaMu OyyeT OCTaBaTbCa lpocrpaH- 
CTBO, JIMIMe€HHOe KOHIEHTPHYeCKOrO CTPOeHHA. 
Hemuoro oxKpauleHHoe OpraHHKOH MW MHOrO 
KPHCTaJJIMYeCKOrO CTPOeHHA, 9TO MpocTpaH- 
CTBO [IPH OKOHTYPHBaHHH MOXKeT JaTb (pu- 
rypy HamogqoOve TpexsydeBow  CMHKyVJIbl. 
VimeHuo TakuM OOpa3s0M OpHeHTHpOBaJIH «CIH- 


Puc. 1. a— Amblysiphonella sikoku- 


ensis Jabe et Sugiyama, Har. Bel., 
MpolosbHoe ceyeHHe; AnonusA, mepMb 
(Jxeh6 u Cyruama, 1934), 6 — Wa- 
agenella utriculus (Vinassa Regny), 
3X; pox. ceyvenue, Tumop, Tpuac (!*). 
e — Aptocyathus gordoni Vologdin, 
8X; MonepeyHoe u mpox. ceyenua, B. 
Casi, HWKHH KemOpHit (Bonorgqun, 
1940), e— Kameschkovia perforata 
(Vologdin), 5; mpofonpHoe ceyenne, 
B. Casu, HwxKHWi KemMOpui (Bowor- 

uu, 1940). 0 — Cxema konueHTpHyec- 
KOrO CTPOeCHHA OKOMOMOPOBbIX yua- 
CTKOB CTeHKH cermenta Thalamoidea: 
J —mopa, 2-— «ponokHa» BoKpyr 
TlOpbl, 9 — durypa B Bue Tpexsyue- 

BOH CNHKYJIbI 


Kysbly y Thalamida Xaliny, Paydd u ypyrue. 
CaMH BOJOKHa CTe€HOK HHYero oOOmero He 
HM€IOT C HCTHHHbIMH CIMKYaMH H3BECTKOBBIX 
ryOok, B TOM 4HcyIe H PapeTPOHHEIX. 

C apxeouuaTaMH, OcoOeHHO c Gecnepero- 
pogqounbimu (prc. | 6,2), Thalamida umewr 
MHOFO oOmero. [lopucTpie CTeHKU KaMep MOxXK- 
HO TpaKTOBaTb KaK HapyKHYIO MW BHYTpPeH- 
HIOIO CTCEHKH apXeOlHaT, TOpH3OHTaIbHBIe 
NepeMbIYKH — aHaJlOrH JHMM, a Mysbipyatas 
TKaHb H CTe€PXKHEBHAHbIC CKeJIETHbIC JJICMeH- 
Tbl — TaKHe Ke, KaK y apxeomuMaT. Orjemb- 
HbI€ POfbl H ceMetictBa Thalamida nu apxeo- 
IWHaT MOPOJIOrHYeCKH OYEHb CXOHbI MexKILy 
codon: Kamenschkovia Vologdin (puc. 12,23) 


u Waagenella Laubenfels (puc. 1, 6); Archaeosycon Walcott nu Colospongia 
Laube,; Putapacyathidae Bedford (puc. | 6) u Sebargasiidae Laubenfels. 
Syringocnemidae Taylor, cxogupie c Cystothalamidae Girty, B To xe 
BpeMA MMeIOT MHOrO COuero ¢c Aphrosalpongoida us Bepxuero cusypa (2°). Og- 
HakO HefocTaTounas! Hsy4yenHocTh Thalamida u HeKoTOpoe oTrmM4ve UX cTpoe- 
HHA (BOJIOKHMCTad CTpyKTYpa CTeHOK) OT CTpoeHusa apxeouMaT nosBomsIOT 
BKUOYATh 9TY rpynmy B Tun Archaeocyathi TojbKO Kak incertae sedis (74). 
SuHauHnTedbubIi OOpem Thalamida u mopdonoruyeckoe equHCTBO BCe;; rpynnbl 
HOSBOMAIOT OTHECTH UX K Ooslee BbICOKOMY paHry YeM OTpaA — K Kmaccy. Co- 
OTBETCTBEHHO, Ha3BaHHe JOJIKHO ObITh H3MeCHEHO Ha Thalamoidea. 
IIpeqcrasurenu Thalamoidea uimpoxo pacmpoctpaHeHst oT KapOoHa 


AO KOHIA MEJIA; PaCHBeT HX TIPHXOJMTCH Ha Ne€PMb-TpHac, Kora OHH UMe- 
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Puc. 2. a — e — Amblysiphonella vesiculosa (Koninck). Magqua, HuxHan nepme. 
(komm. WHHMTP Mys3ea, opuyrunan Baarena, 1894). a — momepeuHoe ceuenHe, 3X, 
BHHbI NOpbl HHI; 6 — WomepeyHoe ceyeHHe, HaT. BeJI.; 6 — MpofoubHoe ce- 
yeHHe, HaT. BeJ.; 2 — MpoflouIbHoe ceyeHHe., 2; BHJHbI MOpbl CTeHOK, HHI, 
wy3bipyaTaa TKaHb. O — Barroisia anastomans (Mantell), 2; IImpeneu, anr (1°). 
e—Welteria repleta Vinassa Regny, Hat. Bem., THmop, TpHac(®). 29 — Sphaero- 
coelia incrassata Orbigny, 2X; mpogombHoe ceyenvHe, Ppanyua, ceHomaH (18). 
3 — Kameschkovia perforata (Vologdin), 20; mpoyombHoe ceyenne, B. Casn,. 
HWKHUM KemOpui, Koma. JI. H. Penunoi. wu — muorovryyespie cnukyvibt Chancel-— 
loria Walcott., 10;«, «— cnuxyabr Astraeospongium Roemer, 5X 


TAH jr. 111,,Ne 2, #Kypapaesa, PesBori 


JIM MOBCEMECTHOE pacnpocTpanenve (C. u IO. Amepuxa, Espona, Asuna). 
B CCCP Thalamoidea uspecrupi u3 nepmu u Tpuaca C. Kapxg3a, Cpequei Asuu. 
CoctaB xkslacca Thalamoidea  caeyyronuii: Orpaq Thalamida. Cemeii- 
cTBa: Sebargasiidae, Sphaerocoelidae, Celyphiidae, Cryptocoelidae, Verticil- 
lidae, Cystothalamidae. 
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Cpean maneosolickux ry6oK BeTpeyaiorca (*OpMbI CO CBOeCOpasHLIMH 3Be3/\- 
YaTbIMH = MHOPOOCHBIMH MaKpOcKlepaMH. YcTpoiicrBO Makpockslep 93THX Ty- 
OOK He MO3BOAeT HX MOMECCTHTh HH B OHH 3 COBpeMeHHBIX OTpAZOB. Uacto 
STH CNHKYJIbl OVCH MpaBHJIbHO MOCTPOeHbI H SBJIAIOTCA CBOOOAHbIMU, Hecpoc- 
WHMHCs. Ho ecTb (opMbl H C MeHee MpaBHJbHbIMM 3Be34aTHIMH CUKysaMH, 
MHOra CpacTarouluMucs. 

OTH TyOKH Yale BCerO PUrypUpoBaH B CBOAKAX CpeM TPeXOCHBIX HH We- 
CTHIYYeBbIX ryOOK, Triaxonida. Ho ym Takoro HX MOMeLIeHHA B CHCTeMe HET, 
KasaJlocb Obl, HHKaKHX OCHOBaHHi. On He MOryT HaliTH MecTa H B Jpyrnx 
OTPAWaX KPeCMHEBHIX TYOOK. 

Mexyy Tem Xatiny (7) yxKe MHOPO seT Hasal MPeAIO%KW WX BHINeMTb B Ba 
ocoOpie oTpsjla, Octactinellida u Heteractinellida. Ilepspii u3 Hux Obit co3- 
aH Ja MOpM Cc O4eHb NpaBHJIbHbIMH BOCbMHJIYYeBBIMH CMMKyJaMH: TaKaA 
CNUKYa COCTOHT H3 MOCKOH MpaBHJIbHOH IeCTHIyYeBOH 3Be3fbI, a B OOe CTO- 
POHbI OT Hee NepleHAUKYJIAPHO HalpaBsJeHb! [Ba OCeBbIX JIy4a, KOTOpble MHOr- 
Wa MOryT pelyuMpoBatTecs. 

Aipyrou orpay, Heteractinellida, Xatuyq npeqnomwun Jaa ry6oK c MeHee 
MpaBHJIbHbIMH CIMKYJIaMH, HHOra C MHOPOUNCIeHHBIMH JIy4aMH pa3ssHdHOli 
JJHHbI, HHOra HCKPHBJIeCHHBIMH. B HHbIxX CyYaaX CHMKYJbI CpacTaroTcs [pyr 
€ J[pyroM KOHWaMy wJly4yel. 

OG6a OTpAa XapakTepH3ylOTCH MHOPOOCHbIMH 3Be34aTHIMH MaKpOCKJepaMu 
(puc. 2 u—az). Ilo sToMy NpH3HaKy HX MOXKHO OObeEAMHHTD B OJHOM OTpAe — 
Heteractinellida Hinde. Hoyxoy_smum pycckuM Ha3BaHHeM JIA OTPAa Opl10 
Obl 3Be3RuaToOuraAbne ryOxku. Ha3sBanne sTomMy OTpxAcy, mpeso- 
3KeHHoe Jlo6endenom ('°) — Heteractinida, mb cunTaem Hey/a4dHEM. 

Orpsjl XapakTepeH JIA Mamweo30n — ero TipeCTaBHTeJIH H3BeCTHbI OT KeM- 
Opus JO KOHWa KapOona. 

CocrasB orpsijja Heteractinellida Hinde, 1888 cmeqyromuit: cemelicrsa Chan- 
celloriidae Walcott, 1920 (non Laubenfels, 1955), Octactinellidae Hinde, 
1888 (= Astraeospongiidae Laubenfels, 1955), Asteractinellidae Laubenfels, 
1955. 
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HATOMOLPHA 


ll. A. MOTABKHH u C. H. CMHPHOBA 


WMTOXHMHA BOCCTAHOBJIEHHOrO TJIFOTATHOHA B 3JJIEMEHTAX. 
HEPBHOM CHCTEMbI 


(ITpedcmaeaeno axademuxom H. H. Anuuxoesim 11 VI 1956) 


Jina coppeMeHHo cpusHosOruH HM OHOXHMHH MpHoOperaer Ocobo0e 3HaueHHe 
BbICHEHHE POJIH CYJbQrHAPHIbHbIX COe€AHHEHHM HW JMHaMHKH HX OOPaTHMbIx 
IipeppalleHHt B XO pa3HUHbIX HOPMAJIbHbIX HM MaTOMOPMYeCKUX MPOIMeccoB. 
3a mocmeqHee BpemMaA sTy Upobsemy pa3spaOaTHIBaloT B psxje MaOopaTopHl. 
IT. VW. Pocxuy (*) ucnomp30Bal id OOHapyKeuuA CY IbruApWIbHbIX Ppyno 
metoy [[lespemona u Mpeyepuk (?). OH uCCeqOBadl HEPBHBIE KJeTKH NepeqHux 
poroB CMWHHOrO MO3ra M YYBCTBHTeIbHbIX TaHJIHeB y KPbIC H KPOJIHKOB. 
B MOTOpHbIX KJI€CTKAX UM OOHApyXKUBasacb CMaOad peakUHA WHTONA3MbI: HHOP- 
la HaOmofanoch BbINaeHve ribiOoK, MOXOXKUX Ha THrpoHn. MuTeHcuBHO Kpa- 
CHJIMCb AjlepHad COom04UKa U ApbIWKO. Y YYBCTBHTEJIbHbIX KJIETOK BCA MpOTo- 
la3Ma WIM OJMH ee y4acTOK JlaBasIu Oomee peskylo PpeaKIHIO, APKO KpacHOCb 
AJ pbIUKO, a B Ape saMeyatHcb rubiOkH HeoMpeeneHHo cdbopmpI. ABTop 
pues K BbIBOY O 3ABHCHMOCTH paclipeseneHua TuOTaTHOHA OT pa3sHuHs 
(YHKUMOHAIbHBIX OCOOeHHOCTeH KJIeETOK. 

Benner (*) IpHMeHuJI B CBOeM HCcuIeqOBaHHH | -(4-x0pMepkypHodenusa30)- 
Hadtom-2, Bapner (*) — 2,2-yurugzpooKcu-6,6-qunadtuaqucyab@uy. Onn onu- 
CbIBaIOT OHOOOpasHy!O HM HEMHTCHCHBHYIO PeakUHIO WHTOMMASMbl UW A[pbIWeK 
B JBHraTeJIbHbIX KJIETKAX CIMHHOFO MO3ra KPbICbl H B CHMNaTHYeCCKHX Helipo- 
Hax TlorpaHuyHOoro CTBONAa JIArYUIKH. 

Set (°), H3y4aBLIHH HeEKOTOpbIe BereTaTHBHbIC TaHrIWH y KOWeK, COOak, 
KPbICbI, MOPCKOM CBHHKH HM OWA, YKa3bIBaeT, YTO HM NOJYYeHbI pes ybTATHI, 
SHAUHTENbHO OTMUAIOWLMecA OT TeX, KaKHe YNOMHHAIOTCA WHTHPOBaHHbIMH 
BbILWe aBTOpaMH. OHakO STOT UCCueOBaTeNb, NOApOOHO Kacascb B CBOel pa- 
OoTe MHOFHX BOMpOCOB THCTO@USHOMOrHN HeHpOHOB, COOCTBeHHBIX JaHHbIX O 
CYIbOrHAPUIbHBIX PpyilaxX He MPHBOAUT, OTChIIaA NO NOBOY HUX K OCcOOboli, 
NOJTOTOBAAeCMOH UM K WeyaTH crarTee. 

7[usa cBoux HaOmOeHuK MbI UCHONb3OBaIH CeaMMWHbI HepB, CNMHHOMO3- 
rOBBIC Y3JIbl, NOACHMYHBIM OTJeJl CNMHHOFO MO3sra, TMposomroBaThii, cpeqHun 
M YaCTHYHO MpOMeKYTOYHBIN MOS, a TAKE UKPOHOMHYIO MbILMY U OppoKelixy 
TOHKOH KMWIKH y 8 KpONMKOB. PKMBOTHBIC YCbIIIAINCh SPupOM, Tlocle uero: 
MpOMsBOAMNOCh COecKpoBIMBanHe. UacTu, noqiexKaBlne Usy4YeHHIO, H38BeKa- 
JIMCh HEMEJVICHHO HW paspe3saIMCb Ha TOHKHE KYCOUKH, KOTOpPbIe NorpyxKasHcb 
B CBEKENPHTOTOBJeHHbI 10% pacrBop dopMasuHa Ha (usHoMOrMuecKOM pac- 
TBOpe MOBapeHHOM COM UM B CMecb Bysua. Cpesbi TomMMHON B 10y u3sroToB- 
JANMCb Ha SAMOPAXKUBAIOMeM MHKPOTOME HM THATeJIbHO TPOMbIBaIHCb B MHOTO- 
KPpaTHO CM€HACMOH JMCTHJIMpOBaHHOH Boe, a Mp cbuKcalwH B XUAKOCTH 
Bysna — oO NosHoro McuesHOBeHHs 2*KeNTOrO uBeTa. BeinBaenne cysbrug- 
PHJbHBIX PPyIl NpOvsBounocbh nO MeTogxy Wiespemona u Mpegepuxa (2). Or- 
M€THM, TO B IIPOTHBOMOJOMKHOCTH CORUBIUEMYCHA MHCHHIO MbI JOOUBaHCb 6omee 
NOJHOW OKpackH pH ynoTpe6enuu cmecu bysua. 

Ha nmporsxKenuu ceqanuulnoro HepBa B OKOMOSepHOl 30HE LIBAHHOBCKUX 
KJI€TOK OOHAPyXKUBAINCh MEIKE PpaHysbl romy6oro wBeta. Haxoqsch B uTO- 
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SMC, OHM pachoNarasuch WK NO Bcelt OKPY2XKHOCTH spa paoM’c ero OOo0N- 
HJM 2K MPCHMYIleCTBEHHO C OHO! ero cropoHbI. Mnorya atv MeskHe rpa- 
BI COpasOBbIBaJIH B HEKOTOPOM OTJaIeHHH OT Aajpa WenouKy, BbITHHYTYIO 
\JIHHE KJIeTKH. ; 

TyBCTBUTeIbHBIe KJCTKH OKpaliMBaHch Ha rwqoTatuon HeOMHAKOBO. 
ola3smMa OovbIleli YaCTH CeHCOPHHIX HelipOHOB jaBana Audpy3nylo CHHIOIO 
acKy CO SHANHTCJIbHbIM CrYICHHeEM €€ B OKOJOAepHoli 30He. B menpuieii 
PH KJeTOK OeQHO-fonyOast MpoToniasMa coyepxKayia B O_HOM Hn AByX 


Puc. 1. a — HepBuasa KeTKa CNHHHOMOSrOBOrO TaHrvinA, 6 — rpaHysIbl Psil0- 

TaTHOHA B CaTeJWJIHTAX YYBCTBHTCJIbHbIX KJICTOK, 6. — HepBHas ksIeTKa Tepey- 

Hero pora CNHHHHOrO MoO3sra, e — KJleTKa JIBHTaATebHOrTO Apa TpowHHGHOrO 
HepBa, 0 — KuleTKa Apa JIMWeBOro HepBa 


ApepWyecKHX CelMeCHTAaX 3HAUHTeJIbHbIe CKOIMJCHHA MeIKUX TpaHyJ, KOTO- 
IJIOTHO IipHweralH pyr K Apyry HW NpHHHMasH pasmHUHble WBeTHBIe, OT- 
‘HM, OT OJleqHO-romyOoro jo TemHO-cHHero (puc. | a). 

/ caTeJIIMTOB, OKPyKalolluX UYyBCTBUTEIbHbIe KJIeTKH, APO OCTaBasoch 
BeETHBIM; Y3KHM J[BOPHKOM pacHiOJIOKeHHaA BOKPYyr MpoTomasMa eyBa 
WMBaNacb. B uel y OOJbUIHHCTBa MAHTHHHbIX KJIETOK ObIIH BHAHbI MeIKHe, 
Ooro wBeTa rpanyspl. Unco HU BeMMYHHA 3epeH OKa3bIBaJIHCb BeCbMa pa3- 
pasHBiMu (puc. | 6). 

) JIBHraTeJIbHbIX KJIeETKaX TepeHHX poOroB CMHHHOrO MOsra [vlOTaTHOH 
Py2XKHBaJica B cbopMe rpyOpix rHIOOK, COCcpeOTOUCHHBIX BCeleIO BOKPyr 
WIM Ke 3anOHABIIMX HW BCIO OCTAIbHYIO MpOTONNAa3My BIIOTb JO Camo- 
Kpaa (puc. | 6). OnucpiBaemple riblOKH NO CBOel (opMe, pasMepaM H pacmo- 
‘HHIO ObIJIM OUCH CXOJHbI C TpanHysaMu THrpouja. Ouako B IIpOTHBO- 
QKHOCTh IOCeqHeMy OHM BBITAeH He KOMIIAKTHBIMH, a HMeJIM OUeHb. 
1yio CTpykTypy. CosjaBanocb BuedaTeHhe, YTO rouyOad OKpaCKka KOHICHT- 
Balacb BOKPy? KaKHX-TO HeBHAMMbIX MeIKUX OOpazoBaHHit. Ilo Seliry (°), 
ATHOH (YHKIUHOHAIbHO CBA38aH C PHOOHYKseOTUAaMH HM UpOLyKUNeH THrpo- 
HO BOCCTaHOBJIeHHaA (opMa ero OOHapyKUBaeTCH, OYEBHHO, B Kaxk]Jon 
NEBCKOH PuibiOKe HenocTosHHO. SAyephad OOOT0"Ka MOTOPHbIX KJIeTOK 
uNaCb HHTCHCHBHO. B sjipe 3aMeyaocb MHOXKeCTBO paccexAHHBIX OeqHO- 
SbIX YACTHIL, CpeAW KOTOPbIX CaOO KOHTYPHPOBaJOCb AJPbIILKO. 
eHpOHbI MHOPHX BHraTeJIbHbIX AJep CTBOMOBON YaCTH TOMOBHOTO MoOsra 
IM KaApTHHy, KOTOpasd HHYeM He OTMMYVAMACb OT TOKO YTO ONMCaHHON, H JIMUIb 


/ 
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KsIeTKaM MOTOPHBIX Ajlep TpOHHHYHOrO HW JIMIeBOrO HepBOB OKa3aJIHCb IIpt 
Cy HEKOTOPbIe CBOeOOpasHEle ocoOeHHOCTH. | 
B resax KJeTOK JBuraTebHOrO Ajjpa TpOMHHYHOrO HepBa OKpackKka BOCTIpC 
u3Bo,uIAa HoLoOne PuOpusAIApHOrO ammapatTa. Kpome Toro, BellecTBa, COMepxe 
me cBoodoqubIe SH-rpymnbl, KOHIeHTPpMpOBasIHCb B HEKOTOpPbIX y4acTKaXx Té 
KM OOpa30M 3akpallleHHIX KNeTOK, OOpasyxA nATHa pasHoli BeMuMHb! (puc.| 2 
B GecuBeTHOH IpoTomsasMe Ke€TOK Apa JHWeBoro HepBa rowyOble KP YPrJibl 
rpaHyubl, B Wee 3—6, coOupasch BMeECTe, pacnonarasHch y AepHOl OOoNO 
KH C KaKOH-sIHOO OMHOH ee CTOPOH! 

(puc. 1 O). 

B BecbMa xXapakTepHow qdopM 
CBOOOJHBI€ CyJIb(ruApPHJIbubIe Fpyt 
bl BBIABJIAJIMCb B HEHPOHAaXx JOpCadt 
HOrO sAj[pa Ouyxaroulero HepBa, 
aypax SAxyOospuya (Becrdaa - 
Squnrepa), [lepsmma, ronyOoro mecr 
ceTYaTOH 30HbI YePHOrO BeLllecTBa. 

B 6o0ubUIMHCTBe KJIETOK Opcasm 
HOrO Ajipa JecaToro HepBa OecuB 
Had WX MpoToMma3sMa cojep2xKaa Med 
Kuve, TYCTO JexKallwe rpaHyvbl (pu 
2a). B MeHbiueH 4acTH KJIeTOK 3ep 
Takoro %Ke Bua pacnosarasHch | 
(poHe WHTOMNA3sMbI, Luddy3Ho oKp 
WeHHOH B ronyOoh uBer. pany. 

BOCCTAHOBJICHHOrO rJiOTaTHOHA OOH 

Puce. 2. a — Kuaerka flopcanmbuHoro sajpa OsyxK- “ 
ylaioulero HepBa, 6 — KsleTKa u3 romy6oro mecta, PYKMBaJIMCb MH B H€MpOHaXx romyOor 
@—kmseTka spa Tlepnua, e—xKuerka Kom- MecTa (puc. 26). Pasmuune cocTosl 
TaKTHOH 30HbI YePHOrO BelMlecTBa JIMIlb B TOM, YTO 3epHa 3amMeuasHe 
Bcerfa Ha (oHe TOTambHO u Ooue 
MHTCHCHBHO NpOKpalueHHOK MpoToniasMbl, TaKkoe O1M3KOe CXOJCTBO peakIHl 
BO3SMOXKHO, OObACHACTCA HEKOTOPOH OM30cTbIO (PyYHKUMH HeHpOHOB jopcadl 
Horo spa Osyxaroulero HepBa MH rowy6oro mectTa. 

B Tenax KaeTok ayep SKky6osuya u Tlepaua, Koroppie, 10 Baymenay (° 
MHHEpBMPYIOT BHYTPHIVa3HbIe MBIIIIbI, 3aMedasIuCcb KPyNHble TeMHO-CHHE 
rpanyJibl. OHM Obl BHAHbI OMMHAKOBO YacTO Kak y HavaJla OTPOCTKOB KJC’ 
KH, TaK HW Ha HEKOTOPOM MX TpoTsxKenuH (puc. 2 6). Ilpu stom y KueTOK Ap 
AxyOopuya WHTOMNAasMa OTaBaacb GecuBeTHOH, a y HelipoHoB sypa Tlepau 
cma6o HW Auddy3HO oKpaliMBanacn. 

B kseTKax cCeTdaToH 30HbI YepHOrO BelleCTBA POTATHOH sOKaIM3OBaIC 
Tak 2Ke€, KaK B HeHpOHax rosyOoro mecta. KaeTKH KOMMaKTHOM 30HbI OOHAP} 
2KMBaJIM pe3kO OTJIMYHYIO OKpacky: UX WuTOMMIAsMa Oplia paBHOMepHO TeMHO! 
a CBETIO€ ARIPO CofepxaO OOMbUICe KOMHYECTBO MeJKUX TpaHys OKpyrs0 
cbopmp!. B ofHHX A[pax OHM pacnONaraHCb TObKO y OOOOUKH HK MOTHO TIpt 
Jeravid K Hel; B Apyrux — 3epHa 3anOMHANH UM BCIO ICHTpaJbHy10 YacTb Ki 
puonsa3Mbt. 

Bce v310x%KeHHOe TOKA3bIBaeT, UTO UYBCTBUTEIbHbIC, JBHTATeIbHbIe HW eH 
PpaJIbHbIe BereTaTHBHbIe HeMPOHNbI NO XapaKTepy pacupeseeHuA B HUX THOM 
BbIX PYM CyMleCTBeHHO OTHYAIOTCA Apyr OT Apyra. HaOmogaemas B TO # 
Bp€MA pasHulla OKPaCKH CpeM OMHOTHMHbIX HEMPOHOB MOXKET 3aBHCeTb OT F 
HEOJMHAKOBOrO (yYHKIMOHAaJIbHOrO COCTOAHHA. 

BecbMa HHTepecHbl able 06 OTNOXRKeHHH FMOTATHOHA B TAHAIbHBIX 9JI 
MeHTaX MCHTPaIbHOM HepBHOH cucTemMbl. B omMroqeH,pouuTax CTBOOBC 
YacTH POMOBHOTO Mosra, HaXOJ\ANLMXCA B KOHTaKTe C HeEPBHbIMH KJIeTKaM! 
CBOOOJHbIC CY bPrUAPHIbHbIe Ppylibl OOHapyKUBaINCb B BUC MeMKUX PpaHy 
romyOoro IBeTa, pacioulOxKeHHBIX BCeleO y Apa. Ouenb GoraTel rmoTat 
OHOM CYOSIICHAMMasIbHbIe acTpOUMTE («Mepexoyuble KsIeTKHy OnambCKOl 
(‘)) CunbBueBa BoonpoBofa u Ha TpeTbero *Kelyqouka. B stux KueTKax, B 
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’ HX KPYNHbIX H KPYIJIbIX AJep, 3amMedaocb 3HaYHTeMbHOe UHCIO CHHUX 
ya. Tlocnequne acto caMBanich B pasHoli opMEt KOMIMIEKCbI. OMHOU- 
MCJIKHE 3epHa MpOCMeKHBAIHCh MO XOAY OTPOCTKOB, KOTOPbIMH CTOJb 
TbI <HEpeXOMHble KeTKH». Bce %Ke 3HaYNTebHO Yale ITH OTPOCTKN OKpa- 
amHcb [udppy3sHo B rosyOoh wer. 
3 3aKOYCHHe ClleyeT OCTaHOBUTBCA Ha COfepxKaNHH CysbrHApHbHBIX 
Il B aBeCHTHUMAaJIbHbIX KJI€TKAX Y KallWJIApOB HCCeOBaHHbIX HAMM OT- 
B HEPBHOW cucTembl. B STHX KIeETKAX POTATHOH BbIABIIAICA B BHe TeMHO- 
[X YACTHI, PasHOl BEMUYHHbI, OKPYrIOH WAM HHO cbopMpl. Cy6sHAoTeMab- 
HW aBCHTHIUMabHbIC 3JIEMCHTbI COCYOB Ooslee KpynHOrO KawHOpa jaBann 
a OTpHaTebuyro peaxynto. [lo xojly KalMapoB H3y4yeHHOH HaMu MbI- 
1Oli TKAHH HM OPbPKELKM KJIETOK, COMep2xallLHX PpaHyJIbl, He OOHaPyKUBaOCH. 
HaOJIOCHMA 3aCTABAAIOT JyMaTb O KAKHX-TO BECbMa CYLICCTBEHHBIX OCO- 
[OCTAX OOMeHA THOJIOBbIX COeHHEHHIi B HepBHOH TKanM. B 3TOM HanpaBue- 
TpeOyoTcs JaibHelINHe uCCMeOBaHHsA. 
sACIYKUBAIOT BHUMAHUA KapTHHbI pacipeseneHua  Cysbipru_pusibHubIXx 
Mi B pasHooOpasHbIxX KeTKaX KaxKOFO OTJeMbHOTO yuacTKa HepBHOH cH- 
bl. CpaBHeHHe BCeX SJIEMeCHTOB, BHAMMbIX B OMHOM MOJIe 3peHHs, HOSBOMAeT 
TJIMBO yCTAHOBUTb HMeIOULMeCA MeK]y HHMH YEPTHI CXOJCTBA HI pasHUHA B 
PKEHHH PyiKOTATHOHA. 
}AMETHO, YTO B YPHTPOWNTAX, HAXOJAMLMXCH BHYTPH MECTHBIX KalHJIJAPOB, 
omHEIe SH-rpynnpr pacipeyesenpi vane Bcero Audpy3Ho. Pexe OHH BbIAB- 
TCA B (OPME MEJIKHX, YJIOBAaTbIX, HO OU€Hb TEMHO 3aKpalllCHHbIX TpaHys. 
pxKaHHe MOCIeEIHHX Pe3KO BOspacTaeT B AaJ[BCHTHIMAIbHbIX KJICTKAX, 
OBOMKMalOUlHX KalNHJWIAPbl; B ITHX JJICMCHTHIX 3epHa, K TOMY 2Ke, CTAHOBAT- 
HauHTeJIbHO KpylHee. B paciouoxXeHHbIX MO COCeACTBY PuIHaJIbHbIX H HepB- 
KJleTKAaX COepxKaHHe BeMleCTB CO CBOOOHbIMH CYJIbPrupHbHbIMU rpyt- 
A CHJIbHO KOJieOeTCs.. 
{ak HaM KaKeTCA, H3y4eHHE MOMOOHOTO pOa KapTHH HE TOJIbKO CO3aeT 
IbHbIC BOSMOXKHOCTH CYUTb O HalpaBJIEHHH OOMeHAa HCCJIEAYeMbIX BelleCTB 
JJOCTYMHOK jis OHOXHMHKA CTOPOHDI, HO H MO3BOUAeCT BbISCHHTb HHAMHKY 
SHEHHA 3TOFO MeTaOoOIH3Ma B IeJIOM KOMITeKCe (PYHKIMOHAJIbHO CBA3AHHBIX 
r C JIpyrOM 9JIEMeHTOB. 
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TPO®HYECKHE A3BbI BPIOWIHOM CTEHKH HEMPOrEHHOTO 
MPOHCXO)KAEHUA 


(ITpedcmaeaeno axademuxom H. H. Axnuxxosoim 26 VII 1956) 


IIpo6meme tTpodwueckux «3B HelporeHHOrTO MpOwCXO*wKeHHA MNOCBSAIILEH 
oueHb Gosbulo0e KOH4eCTBO padoT. B no,aBsAIOULeM OOJIbUIMHCTBE HCCIEqOBaHH 
W3YYAIMCb TpOpMyecKHe ASBbI Ha CTOMe, PasBUBAIOUHeCA B PeSybTAaTe NOBP 
XKeCHUA CeflasIMULHOrO HepBa, H Ha poroBuLe — Tocye Nepepe3sKH NepBow Be 
BHM TpOHHHYHOrO HepBa. 

B HacTosilel paOote, B pesybTaTe NepepeskH OT Tpex JO CeEMH CNMHAJbHb 
HepBOB, BIepBble yaIOCb NOMYYUTb Y KPOJHKOB TpoduseckHe A3BbI Ha Opioll 
HOH CTeHKe C CBOeOOpasHbIM TeYeHHeM AMCTpoduyeckoro mpowecca. 

Hama paOota sABIAeTCA MposomKeHHeM UCCIeqOBaHHH WucTpoduyeck 
mpoweccoB HeHporeHHorO MpOMCxO*RKJeHHA, MPOBOJMBINHXCA COTPyAHHKaMi 
Orjena MaTonoruueckoHw aHatomuu MuctutTyta 9KCMepHMeHTaJIbHOH Me]HILHH 
0 J€@HepBallHu pOroBHlbl, CTOMbI H OOmacTH tTa3a (' %). B 9aTHx paOorax me 
{poOHO mpuBeseHa U WHTepaTypa Bompoca. 

Y 46 kpomukoB Ha ypoBHe D,—Ls cnuHHOrO MOsra C JIeBOH CTOPOHB! rept 
pesal0cb OT TpeX JO CEM CMeIAHHbIX CIMHHAIbHbIX HEPBOB TMocyle BbIXOJa 4 
M3 MlO3BOHOUHOrO KaHasia, Ha 0,5—I1 cM AucTambHee CHHHHOMO3rOBOrO y3uJlé 
KpouHKM HaxOJHJIMCh Toy HaOsoyeHHem oO 3 ner. IIpu nepepesxe 3 HepBO 
ASBbI PASBUBAJIMCb TOJbKO Y HEKOTOPHIX KPOJHKOB; IPH TepepesKe 5—7 HepBo 
Y OOJIbIIMHCTBA %KMBOTHBIX (y 37 u3 48). 

YxKe B lepBble CyYTKH y KpOwIMKa HaOMOaeTCa peskoe paciuMpeHHe cocy AO 
KOKM OpiouiHOH CTeHKH Ha CTOpOHe oNepalnu. OcoGeHHO xOpoOMiO 3TO BUH 1 
WaxoBoH OOacTH, rye wepcTb G6omee pesKas. 

Ha 4—8 cyrku nmocie onepallun Ha CTOpoHe Mepepe3KH HepBoB, Ha KOM 
nepeyuel OprolwHOl CTeHKM HM pexe Ha OoKy, NOABJIAIOTCA TOUeUHbIe IpOsHH 
Myorja onv sanuMaior HeOompuine yuacTKH, HHOra %Ke SpO3HAMH NOKPbI 
BaeTCsH NOYTH BCA KOKA NepefHen OprowiHOli CTeHKH Ha cTOpoHe OnepaluNu (mpH 
mepHo oT 12 peOpa Ao naxoBolt o6nacTu). B fanpueiimem, Ha MecTe 9po3 
PasBUBaIOTCA A3BbI. Y HEKOTOPbIX KPOJUKOB JUcTpocduyeckuh mpouecc orpé 
HMYHBAeTCH TOKO SpO3HeH KOXH. OOBIYHO Ha MecTe 9poO3HH OOpasyeTcA OH 
KpylHad WIM HECKOJbKO Oovlee MeIKUX 913B. B nocmeqyromue WH B ApyrH 
yuacTkaxX KOXKH OpPIOWHOM CTeEHKH TakKXKEe MOABIAIOTCA S9PO3HH, ObIcTpO NpHBO 
(aliHe K OOpasoBaHHi0 HOBBIX 43B. B pesysbTaTe WUCTpodMyecKHX H3MeHeHL 
KOXKH TO KpaaM yxKe OOpasoBaBIIMXCA A3B PasMepbl HX YBeMUMBAIOTCH H OM 
Hepeqko ciMBaloTcA. Kpynubie sAsBbI OObIMHO B TeyeHHe 2—3 ne WocTHraW 
CBO€H MAKCHMAaJIbHOM BeMUMHBI. B Teyvenve 4—5 Heli BOObIIMHCTBE ONBITOB Hi 
nepequelt HM OOKOBOli MoBepxXHOcTH OpIowHOl cTeHKU pasBuBaeTca Wo 30—3 
MeJIKHX 3B (pasMepom OT 3 0 15 mm) uu 1—2 kpynunrx 938 (pasmepom 2—3 cM) 

HavOonee uacTo M pao s3BbI OOpasyrorcs Ha cocKax (puc. | a). Uspaspae 
HH€ HayMHaeTCH C KOHYHKA COCKa WIM C ero OOKOBO MOBepxXHOCTH H B TeYeHH 
2—3 CyTOK 3aXBaTbIBaeT OONbIIyIO YaCTb cocKa. 

Y HeKOTOPbIX KPOJMKOB OJHOBPEMEHHO C H3bA3BEHHeM COCcKa HOABAAIOTC 
9PpO3HH M BOKPyr Hero, H3 KOTOpbIX B TeteHve 1—2 cyToK o6pasyerTca A3Bé 
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Puc. 1. a — 38a Ha cocke. 8 cyToK Hoce onepanuu. 1,5 x ; 6 — usbasBeHHe CocKa 
H KOXKH OKOIO ero OCHOBaHHA. 18 cyTOK Tocwle OMepaluu, 6 — KOVKHAA A3Ba Ha 
mecte cocka. 19 cyroK Mocme onepauuu. 1 — cocoK; 2 — 3aKHBalollad 38a, 
Ha MecTe COCKa MOKpbiTa crpyriom 20 cyToK nocue omepauuu. Ta xe 13Ba, UTO H Ha 
puc. a; 0 — MeIkHe A3BOUKM Mepefuel OPIOWIHOM CTeHKH, CJIMBIIMeCA Mery coool. 


93 AHA Hocme onepaluu; e — 3axKMBaIOMIMe MeJIKHe ASBbI NepezHell OpIoWHOl cTeH- 
KH Y TOrO 2Ke KpOsIMKa, YTO Ha puc. O, Yepes 97 CyTOK Hocue omepalluu 


LAH, rt. 111, Ne 2, ThicaaH10K 


ATHIBAIOULas COCOK CO BCeX CTOPOH (puc. | 6, 6). B janbuelimem Bech coco 
BepraeTcA HeKPOSy, MpeBpallaercs BCTpyl H yxe yepes eyTKH Tepecraer 
b pasiuuiu (puc. | 2). ponecc uspasBeHHa COCKOB He Bcerja IpHBOAUT K 
IOJIHOMY H€KPO3y: B TeX Clydanx, KOrla KOKA OKOJO COCKa HE H3bA3ZBUIAeT- 
A3Ba Ha COCKE MOMKET 3aKUTb. 
[IpH HaIM4M y KPONMKOB YeTEIPeX Map COCKOB A3BbI MOrYT MOABUTHCA Ha 
X M3 HUX: Ha COCKaX BTOPOl, TpeTbeli HM YeTBepTol napp. [lepBaa napa, 
MpaBHO, OCTaeTCH HeH3bASBJICHHOM, TaK Kak*HHHepBallusA ee pH yKa- 
HbIX BBbIIMe OMepayux He Hapyllaetca. 
BeJIMYHHaA KOXKHBIX 3B, Pa3BMBaIONUXcH Ha Oprowinoli cTeHKe, CHMbHO 
eOeTCA OT HECKONbKUX MUJIHMeTpoB oO 6—7 cm. OGpigHo onM HMeIOT 
yrsyio @opMy, pexke —yjIMHeHH YO. 
B lepBbie Yacb! OOpas0BaHiA ASBbI €€ Kpad H HO WexKAT Ha OJHOM ypoBHe Cc 
€pXHOCTbIO KOXKH, HO B JaJbHeHWIeM A3Ba yrilyOuneTCA, HEKPOTUSHpOBaH- . 
[ SNHTEIMH UW COCOUKOBHIN COM COCMHHTeIbHOM TKAHH Mpeppamaiorca B 
yl, a KPa ASBbI HHOra CerKa MPHNOMHHMAIOTCH Hal MOBEPXHOCTbIO KOXKH. 
B nepBbie CyTKH 43Ba NOKpbITa TOHKOli raqKol KOpouKoll,— crpynom 6u1ey- 
KeTorO upeTa. Ha Bropple, a HHOra yxKe HM Ha NepBbIe CYTKH, CTpyn 
CT APKO-KpacHyto OKpacky, BCJIECTBHE MPOMMTHIBAHHA KPOBbIO He€KPOTH3H- 
aHHBIX TKaHeli. K KOHILy MepBbIX HW Hatamy BTOPHIX CYTOK TOJMMMHAa cTpyna 
auuuBaetca. [lopepxHocTp ero CTanoBuTca HepoBHort (puc. | 2). Ler crpy- 
MeHsxeTCA, dalle Bcero mpHoOpeTad KOPHUHEBBIe OTTeHKH. 
B mpouecce pasBuTHsA HW 3axKHBJICHHA KOHTYPbI A3B OUeCHb ObICTPO MCHSIOTCH, 
HUMad CaMbIi IPHdy MBH Buy (puc. | 6, 2, 0, e). U3smensetca TaKxe UBeT 
ylla, KOTOPbId CTaHOBHTCH KpaCHO-KOPHYHEBLIM, 3aTCM KOPHUHEBbIM HM TIpH 
bHeEMUIEM MOJCbIXAaHHH IIpeBpalljaeTCa B CBETJIO-KOPHYHEBY!IO KOpOUKy, KO- 
ast OTIajaer. 
Py6en, oOpa30BaBlIHlita MOCIe 3axKHBJICHHA A3BbI, MpOMLyMbIBaeTcA ]O- 
bHO JOJIrO — OT ABYX Hefesb JO Mecaa nNocie oTNayeHua cTpyna. Llepctp 
IKP YXKHOCTH AZBbI OOBIMHO COXpaHAeTCA, HO TPH MHOMKECTBEHHBIX H3bA3Bue- 
XK HepefqkO BOKpyr HUX HacTynaeT OOmbiceHve. Ilocne 3axKHBJIeCHHA A3BbI 
OOJIbICEBILEM YUaCTKe KOMKH H Ha MeCTe A3B OTpacTaeT wWiepcTb (puc. le), Hu 
e3 HeEKOTOpOe BpeMA TaKOH y4aCTOK HMYEM He OTIM4GAeTCA OT OKPYyrxKaroulel 
cH. 
Bpema, HeoOXofuMoe JIA NOWHOTO 3axKHBJICHHA ASBbI, WaxKke y OMHOrO H 
) Ke KPOMHKa HeOquHaKkoBo. HeKoToppie A3BbI 3ax%KHBaIOT B TeyeHHe 3— 
H, JIA 3axKUBIeHHA Apyrux TpeOyetca Wo 25 _Hel. CKopocTb 3axKuBJIeHHA 
Ha4HTeJIbHOM CTEMeCHH 3aBMCHT OT TTyOHMHbI MOpaxKeHuA TKaHel. 
[Jpouecch! H3ba3BJICHHA HM 3ax%KHBJICHHA HEpeAKO IPOMCXOAAT OJHOBPeMeHHO: 
au Ta Ke A3Ba B HCKOTOPHIX YUACTKAX 3ax%KHBAeT, A B [pyrux yBeHUH- 
TCA 3a CUET MpOfoMKAIOMLerocA H3bAZBICHHA COCeHUX TKaHell. 
Y OOJ/IbIUMHCTBA KPOJIMKOB B pa3JIHYHbIe CPpOKH MOCIe Havasa U3bA3sBIIeHHA 
-4 wejleim) Bce OOpas0BaBIIMeCad A3BbI 3ax%KHBaloT H B TeYeHHe 1—3 Hel, 
HOrla H Jobe (Goee ABYX Heeb) ASBbI OTCyTCTBYIT. I lorom mporecc u3‘b- 
J@HHA HauyMHaeTCH CHOBa, YaCTO HemocpeACTBeEHHO Ha MecTe panee 
UBIIHX A3B WH Ha COceqHHX yYacTKax OprowHOn cTrenKU. IIporecc BTo- 
HOrO H3bxA3BIeCHHA MOUTH HMYeM He OTMYAeTCA OT MepBuuHoro. Takux 
IH) H3bA3BICHHA Y KPpOJMKa MOXKeT OpITb HeCKOMbKO. Vem Ooubme Te- 
e3aHO HEPBOB, TeM JlOJIbINe MpOfomKaIoT COpasoBbIBaTbca A3BbI. [Ipu nepe- 
Ke 3—5 CIMHAJIbHbIX HEPBOB Mpowlecc H3bASBJICEHHA, KAK paBHJO, 3aKaH4H- 
rea uepes 3—4 mecaua. IIpu nepepeske 7 HepBOB OH MOXKET MpOMOMKATLCA 
THTCIbHO ombuie. Tak, Y ABYX KPOMMKOB, HaxOMsluxcaA Noy HaOsmoj,e- 
M Mlocle Ollepalluu B TeveHHe TpeX eT Ha OpIOWIHO MOBepXHOCTH MepHoju- 
<H MOABJIAIOTCA HM 3a2%KHBaIOT BCe HOBbIe H HOBbIC ASBBI. 
Y HeKOTOPbIX KPOJHKOB He HaOMOfaeTCH «BOMHOOOPasHOrOy PasBUTHs ASB 
poUeCcC HOCHT HelpepbIBHbIt XapakTep. Y STHX HKMBOTHDIX IPH HaHYHN ele 
3QxKUBIUUX 53B OOpa3YIOTCA HOBbIC ASBbI OPIOWIHOH CTeCHKH. 
TakuM o6pa30M, B OTHUHe OT He3aKMBAIOUIMX A3B, PasBUBAIONINXCH Ha 
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quka, OOpasyiouinecA Mocme MepepesKH CNHHAIbHbIX HEPBOB 3a2KMBAaIOT 
MOcTOpOHHero BMelaTeIbCTBA. OgHako TaKHe ASBbI [alOT OO/IbUIOe KOMMYECT 
PeLLMAMBOB, a IPH epepeske CeMH CIMHAJIbHbIX HEPBOB MPOMMecC H3bASBJICH 
MOXKeT CTaTb XPOHHYeCCKH Pel AMBUp YIOULUM. 

CpoeoOpasHoe TeyeHHe 3B OpIouIHOM CTe€HKH, NOBHJMMOMY, 3aBHCHT | 
psija MOMeHTOB. Cpej{H HX Ha MepBoe MECTO Hao MOCTaBHTb OCOOCHHOCTH MHHE 
Bald OprowiHOl CTeHKM (HaIM4He OOWMPHbIX 30H NepeKpbITHA HHHEPBUpy: 
IHX CIMHAJbHbIX HEPBOB), CaOyiO TpaBMAaTH3allMIO JaHHOH OOMACTH, a TAKK 
BOSMOXKHO, MeHbIee e€€ HH(UILMpOBaHHe, YeM STO HaOMIOLaNOCh B ASBAX I 
cTone mlocyle Nepepesku ceaJIHULHOrO HepBa. 


crone mocslie repepesKu ceflaMHOrO HepBa (*), A3BbI Ha OPIouHOH CTeHKe | 


VWUucruty?T OKCIepHMeHTaJIbHOK MeJMILMHbI Tlocrymusio 
AxajleMHM Me@JMIHHCKHX Hayk CCCP 6 VI 1956 
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PHIPOBHOAOH fl 


H. T. BAHOTPAJIOBA 


K 300FEOrPA®HH PIYBHH ®AYHbI HHAHHCKOFO OKEAHA 


(ITpedcmaeaeno axademuxom E. H. [laeaoscxum 26 IV 1956) 


B sutepatype He CymlecTByeT eqHHOM TOUKH 3peHHA Ha XapaKTep 300re0- 
puyeckux cBxA3eH rayOoKoBoyHol dayHpr Wuguiickoro oxeana. OKMaH 
} cCOmKa riryOoKoBoyHyto (bayHy Muguiicxoro oKxeana c THXOOKeaHCKOli 
OOKOBOAHOH ayHol. K sTomy xe BEIBOAY Upumenr Hu KupxKenrapy (4) Ha 
OBaHHH aHasH3a rayOoKoBoyubix Polychaeta. Oquaxo Maycen (*) Ha oc- 
aHHH aHasiv3a PayHbl PyOOKOBOHBIX HIVIOKOKUX MPHUIe K NMpOTHBO- 
OKHOMY BbIBOJY O TOM, 4TO *PayHy OoubUIMX rryOuH MuyquiicKoro oKxeana 
yer cOMKATb ¢ riyOoKoBo_HoH cbayHok ATjaHTuyecKoro oKeaHa. 

Ilo mHTepaTypHbIM aHHbIM B MuyHicKOM OKeaHe Ha riyOnHax Gonee 2000 m 
€CTHO B HacTOAIMee BpeMA TpHOHsuTeIbHO 260 BuyoB Spongia, Coelente- 
1, Isopoda, Decapoda, Cirripedia, Pantopoda, Asteroidea, Echinoidea 
lothurioidea u Crinoidea, ananu3 reorpacbwyeckoro pacipocTpaHeHusa 
OpbIX Obl] MpoH3sBeyeH Hamu. 

Ha ocHopaHun 9TOrO aHaJIv3a ObINO BbIACHeEHO, UTO ryOoKOBOAHaA cdbayHa 
MWHCKOrO OKe€aHa ABJIACTCA Me€Hee CaMOCTOATEJIbHOH, YeM dayHa Tuxoro u 
IAHTHYECKOFO OKeAHOB, Tle OKOJIO Tpex ueTBepTeli ryYOOKOBOAHHIX BHOB 
[AIOTCH IHACMHUHbIMH. B MuyuiickoM okeaHe JIMIIb HEMHOrHM Ooulee NOWO- 
[bl BHJIOB BCTpeyaeTCH TOMbKO B HeM. 

Jipyrax ocoOenHocTb ruryOoKOBO,HOH ayHbl JTOTO OKeaHa 3aKJIIOUAeTCH B. 
I, 4TO OHA HE ABJIAeTCH eAHHOM WesocTHOH dayHou. Uncno oOmHx BHAOB, 
peuvaroulHXcA OHOBPeMeHHO Ha rvlyOuHax Kak B ceBepHo YacTH MuyuicKoro. 
aHa, ceBepHee JIHHHH Mpc JloOpol Hayexybr — mpic Hatypasucr, Tak H B: 
HOH YaCTH ero, OYCHb Ma@JIO MH COCTABJINeT Bcero JIHUIb 2,4% OT COmlero UHC- 
ruyOOKOBO,HbIX BUAOB Muyuickoro oKeana. 

Ilostomy 300reorpaduyecknh aHasH3 rsyOokopoyuHon dayHb! MayulicKoro. 
saHa CJIeyeT NPOBOAUTb OTebHO JVI CEBEPHbIX H 1O7KH‘IX PaHOHOB ero. 
Han6ombiuee 3HaveHve B riyOoKOBO_HOH ayHe ceBepHbIX paloHoB Mujqui- 
rO OKeaHa MMeIOT BHI, OOuLHe c rayOoKoBO_HOK dbayHou Tuxoro oKeaHa. 
UX lomo Mpuxoqutca 47,7% oT oCOmero HCA BUOB ceBepHOH 4acTH 
quiickoro OKeaHa, mpoTuB 12,7% sHy_emMuKoB *. Cpegy TepBbix Ooubie 
ro (33,3) BUAOB, OOMHX Cc rTyOOKOBOAHBIMH BHUaMH CeBepHol YacTH Tuxoro 
aHa HV JIMUIb 2,4% BHOB, OOMIMX C BHJ.aMH 1Ox%KHOL YacTu Tuxoro okeaHa. Buru- 
ue riyOoKOBO_HO daynbr AtTmaHTuyecKoro oKeaHa Ha (bayHy ceBepHOH 
ru Unguiickoro okeana HeBemuKo. Umeetca Bcero 4% BuOB OOMHxX pac- 
{TPHBAaeMOMY Hamu paiiony u ATmaHTHYecKOMy OKeaHy. OHaKO JOBOJIbHO 
1YMTeIbHOe HX KOJIMYeCTBO OTMe4YeHO Kak B ceBepHor YacTH MuuiicKkoro 
ana, TaK HM OHOBpemenHO B ATyaHTHueckom uM THxXOM oKeaHax (15,9%). 
Uveno, BHAOB, OOULHX C WOXRKHON YacTb1o Mu_uucKoro OKeaHa COCTAaBJIAeT 
ro 4,8% BUuOB. XapakTepHoO, 4TO TombKO 4% TuYOOKOBOJHbIX BHOB 


* Borpylly 2HeMHKOB HaMH He BKJIOUAIMCb BHAbI, BCTPeYeHHbIe TOJIbKO TO OJHOMY 
y. OHN BbIJeseHbI B OcoOyi0 rpynny H cocraBistoT 36,5% OT OOmero UHCIa BUAOB B CeBepHO! 
tH Mumuuckoro oKeaHa. 
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cepepHo uacru MuguiicKoro okeaHa ABJISIOTCH OOWLMMH C rsryOOKOBORHOH ch 
uot AHTapKTH¥eCKHX PaHOHOB ApyruxX OKeaHOB. | 

VnbiMu COBaMH, OCHOBHad pOJIb B rJtyOOKOBOAHOH tbayHe CeBepHou ya 
Uugulickoro oKeaHa MpHHayviexKUT BUaM, OOMLHM C BHaMH Tuxoro OKeaH 
raBHbIM OOpasoM CeBepHOl YacTH ero. ITH BALI NPOHMKAIOCT Clofa Yepes Py 
OokoBosHEIe mpommMBp Masalickoro apxumesara B paloHe OCTpOBOB Aba, Dj 


pec u TuMop, a Takxe yepes mops Banya, Cysry u Lenedecckoe, rlyOUHbI — 
pbIx mpesbuuaroT 5000 M. : 


@1 ©2 63 a4 O5 46 
@7 a8 a9 O10 aN 12 
B13 314 B15 ai6 17 


Puc. 1. Kapta pacipoctpaneHua rtyOOKOBOHBIX MOpCKHX exKel cemelicrsa Echinothuriic 

1 — Phormosoma placenta, 2 — Echinosoma xoehleri, 3 — E. peteresii, 4 — E. paname: 

5 —E. hispidum, 6 — Tromikosoma mordens, 7 — T. uranus, 8 — T. tenue, 9 — Sperosx 

biseriatum, 10 —S. grimaldi, 11 — Hemiphormosoma paucispinum, /2 — Hygrosoma h 

lacantha, 73 — Araeosoma coriacea, 14 — Astenosoma gracile, 15 — Kamptosoma aster 
16" 17 — Echinothuriidae g. sp. 


Powib SHICMHKOB VM BYOB, OOMMX C TrtyOOKOBO,HBIMH BUamu ATnanTH 
CKOrO OKeaHa, a TaKKe pasJIMUHbIX palonos AHNTapKTHKH B OOMLeEM HeBel 
STO XOPOMWO WIIOCTpHpyeTcA pacipocTpahHeHHeM OHOM H3 HavGOoulee v3Be 
HbIX PPYMM ruyOOKOBOJHbIX 2KMBOTHBIX — MATKHX MOpcKuX exe Echinotl 
tiidae (puc. 1). 

B OTHOMIeHHH Ker YOOKOBOHOU (payHbl lOKHbIX pavonoB MuyuncKoro oKeé 
HaOMOMaeTCH COBEPIICHHO MHad KapTHHa. Sjecb BIMAHHe rTyYOOKOBOAHOL (bay 
Tuxoro okeaHa B IeIOM SHa¥MTe/IbHO yMeHbulaeTca. C rayOoKoBo_Hol @ 
How CeBepHok uacTH Tuxoro OkeaHa MMeeTCH Bcero HIIb 4% OOMUX BUOB, 
YHCIO BUOB, OOMIMX Cc (ayHOH roxRKHOH uacTH Tuxoro oKeana, BospacTaeT 
CpaBHEHHIO C TEM, UTO HMEJIOCb B CeBEPHOM YaCTH, MPUMepHOB YeThIpe pasa (8,7 ° 
SHaUHTeIbHO BOSpacTaeT TakxKe BJIMAHHe Mu ryryGoKoBo_HOK dbayHnr ATmaH’ 
ueckoro okeaHa. Mmeerca okos0 10% BuAOB, OOmux c rmyGoKOBOAHOl ay! 
TombKO ATNaHTH4eCKOrO OKeaHa, 43 KOTOpEIx 7%NpuXOMUTCA Ha JouIO BU 
BCTPeUalollHXCA TOJIbKO B €FO JOXKHHIX palouax. 

HavOonee CHIbHO BOSpaCcTaeT KOJMYeCTBO AHTapKTHYCCKHX BUJOB, T. 
TaKUX, KOTOPbIe BCTpeualoTcn B pa3sJIMUHbIX OKeaHaX JIMIUb rorxwKHee 40° 1OoKE 
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poTHI. B wesoM OHH CocTaBssioT 77% OF OOmerO UNCWIA PLYPOKOBOHBIX BH- 
» BCTPedarolluxcs B lOKHOH YacTH Muguiickoro okeana. B sty rpynny 
IXOMMTCH BKJIOUMTh H SHACMHKOB 1OxKHOK YactH Mngqulicxoro oKxeana, a 
%Ke H OpMbI, BCTPeyeHHbIe 3A€Cb BCerO JHIb MO OAHOMY pasy. 
MubiMu cioBamnH, B rtyOoKOBO,HOli cbayHe 1oxKHOl uactu Muguticxoro oKeana 
OBHax POJIb NPHHAaJICKUT AHTAPKTHYECKHM BUJaM. Powb BYOB, O6MLNX Cc 
OoKoBoy_HOn cbayHol Armanruueckoro oKeaHa, BQ3SpacTaeT, a POJb BYOB, 
[MX C rIyOOKOBOYHON dayHol Tuxoro oKeaHa, yMeHbilaeTca 10 CpaBHeHHIO 
2M, UTO ObLIO OTMeYeHO JIA ceBepHoli uactH Muquiickoro oKeana. 
Ha ocHOBaHHu M310%KeHHOrO cxeMa palionupoBanusa raryGoKoBO,_HO!t (pay- 
puBoyuMaa MajceHoM, mpeycraBasetca HaM HellpaBubyol. Henp3a 
Ome roBOpHTD 06 oOuHOCTH raryGoKoOBO_HBIX dayu MuyuitcKoro (1leJIHKOM) 
\TAHTHYeCKOrO OKeaHOB, MOcKOJbKy cbayHa CeBepHbIX MH 1OXKHBIX pailoHOB 
[MHCKOrO OkeaHa HeOQHOpOsHa, HO, eCIH JaKe BANAHHE rryOOKOBO,HOI 
Hbl ArslaHTuueckoro oKkeaHa B 1OxKHO Yacty Mngquiickoro oKeaHa M BO3- 
TaeT, 10 CpaBHeHHIO C CeBepHOl ero YacTbiO, TO OHO HeOCTATOUHO BeHKO 
Toro, 4YTOOBI ToBOpHTb 06 o6mHOcTH @ayH ATaaHTHYeCKOrO HV axKe 1OKHOli 
rH Muyulickoro oKeanos. Bauanue xe rayOoKoBo,HoOl cbayHbt ATmantute- 
rO OKeaHa Ha(bayHy ceBepHonw YactH Mugqulickoro okeana HHYTORKHO Maso. 
OOKOBOHad (payHa 1oxKHO Yactu Mnyuiickoro oKeaHa Ge3ycOBHO TAroTeeT 
HTapKTHYeCKON cbayHe, a riyOOKOBOAHaN cbayHa CeBepHOli ero UacTH HeCoM- 
HO TeCHO CBA3aHa C ryOOKOBO_HOH tbayHolt Tuxoro oKeaHa — ocoGeHHO c 
HOU ero ceBepHolt YacTH. 
CXeMBI paiioHHpOBaHHA riyOOKOBO_HOK (:bayHbl, IpHBO_UMbIe DKMaHoM (?,°) 
\upkenrapjiom (*), Oomee ONM3KH K Hawleli CxeMe, OHAKO HX CueyeT mpH- 
[ath C TOM 2%e OFOBOPKO!H, YTO HEJIb3AH TOBOPHTb BoOOOMIe 06 OOMHOCTH ruly- 
OBOJHBIX (ayH Tuxoro oKeana u wemuKom MupuiicKoro okeana. CeBepHaa 
rb Mu AMucKoro OKeaHa BbIeuIAeTCA HaMH Kak CeBepo-Magulickaad NofoOacTb 
ooKeaHcKo-Cepepo-Muyulickon rayOoKoBoqHow o6acTu, IOKHAA Ke 
Tb ero BbIeMTCA B KayecTBe Muquickol npoBunuuu, AnTapKTuyecko-Mu- 
CkO- THXooKeaHckol noqoOnacTu AHTapkTuyeckoh rstyOoBoqHok oOsacTH (1). 
Bo3MOXKHO, TO JBOHCTBeEHHOCTb riyOoKoBoqHon dbayHbl MuguicKoro oKe- 
MOXKHO OOBACHHTb ero MameoreorpapuyecKuM MPOLLJIbIM. 


Tlocrynuwto 
27 VIII 1955 


UWHMTHPOBAHHASA JIMTEPATYPA 


LH. YT. Bunyorpagosa, JIAH, 111, Nei (1956). 2S. Ekman, Tiergeographie 
Meeres, Leipzig, 1935. 3S. Ekman, Zoogeography of the Sea, London, 1953. 
B. Kirkengaard, 14 Intern. Zool. Congress, Copenhagen, 1953. ° F. 1. Madsen, 
itern. Zool. Congress, Copenhagen, 1953. 
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Jloxaaqu Akawemun nwayk CCCP 
SAS 1956. Tom 41411, Ne 2 


TrHEUPOBHOJIO' HA 


M. A. OBP)KAHCKASA 


CESOHHbIE HW CYTOUHBIE KOJIEBAHHS B COXEP)KAHHH 
PACTBOPEHHOrO OPFAHMYECKOFO BELECTBA B UEPHOM MOPE 


(I1pedcmaeaeno axademuxom H. M. Cmpaxocoim 11 VII 1956) 


B nacrosmee Bpema (:bakT conyTcTByroulero (oTOCHHTe3sy OOorauleHuA MOp 
CKOM BO[bI pacCTBOPeHHbIM OpraHHW4eCKHM BeLeECTBOM, NOBHMMOMY, He TO] JIexKM 
comHenuio. B uacruocTu, juan o3. Balkan K. Boruuiespm (7) HalieHbi ¥er 
KO BbIPaxKeHHbI€ Ce30HHbIE H3MCHCHHA COepxaHHA pacTBOpeHHOro OpraHuye 
CKOrO BeleCTBa, KOTOpbie aBTOP pacCMaTpHBaeT Kak CJIEACTBHE KOJIMYCCTBEE 
HbIX H3M€HEHHH B pasBUTHH *UuTOMMAaHKTOHA. OuakO JIA BO OKeaHa, B TON 
qucle H fia BoA UepHoro Mops, wuTepaTypa He pacnoaraeT CHCTeMaTHYeCKMME 
HaGJIOJeCHHAMH, HeENOCPeACTBCHHO YKa3bIBaIOLLMMH Ha 3ABHCHMOCTb BeJIMUMHE 
pacTBOpeHHoro OpraHH¥eckoro BeMleCTBa OT BPeMeHH Tosa, a TEM Oowlee OT Bpe 
M€HH CYTOK,T. €. Ha CBA3b ero Cc puTMOM (cboTocuHTesa. B AaHHOM cuy4dae Cea 
Ha Taka MOMbITKa MpocequTb Ha npumMepe UepuHoro mops rofoBble H CyTOUHBIE 
H3Me€HCHHA COJepKaHHA pacTBOPpeHHOrO OpraHHyecKoro BemjecTBa (NO aHHbIy 
OKHCJIACMOCTH B KHEHTPaJIbHOH Cpeje», a Takxe BIIK;) B cBa3u C KONeOAHHAME 
MHTCHCHBHOCTH (pOTOCHHTesa (MO CYTOUHOMY H3MeCHEHHIO PaCTBOPeHHOrO KH 
opoya). OcHOBOH iA CyxeHHA MOCMY*KHIM WaHHbIe CHCT2MaTHYeCKHX Ha 
OnroqeHHH Ha CYTOWHbIX CTAHUMAX, MPOBOAHMbIX HaMH peryJIApHO c Hose 
1951 r. B paoHe Brixoga H3 CeBacTonosmbcKol OyXTHI. 

V3 fannpix ta6s. | cneqyeT, YTO KOMHYeCTBO PacTBOPeHHOFO HeCTOMKOFE 
OpraHHYeCKOrO BeLLeCTBa Ha NIpOTAKeHHH Toya B UepHomM mope no_BepxKeHo Yer 
KHM C€3CHHbIM KoIeOaHHAM. HavMeHbIUve BeJIHUHHbI NpHXoAATCA Ha 3HMHH 
MECALbl, HAKOONbUKe — Ha TelJbii NepHow rojja: c anpeia — Masa BeM4HH 
OKUCJIACEMOCTH HAYHHAeT BC3PaCcTaTb, OCTHrad MAKCHMyMa B HIOHe — aBrycTe 
C HemeHbueH YeETKOCTbIO OTME€YAIOICA Tak}Ke H3Me€HCHHA B CyYTOUHOM xXOj 


CyTounbi xoX BenMuHH 
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Tpumewanne: Uacbi na6mogenui gua Kaxtnoro Mecama 1954, 1955 rr. re 2xe, uTO mH AMA cooTRETCT 
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(ra6a. 1). Kak mpapio, makcuMym BeM4uHH Majaer Ha AHeBHBIe YacEI Termoro 
NepHoya roya, Kora B pe3ysbTaTe (oTocuETe3sa HaGmoMercs HanOonbulan 
NpOAyKUMA KuCTOposa. Houbio OKHCIAeMOCTb 3HaYHTeIbHO MOHMKAeTCH. 
B sumune Mecanbl cyTOUHbIe OTKOHeHUA B Cofep2xKaHWH HecTouKorO OpraHH- 
4HeckoroO BeUleCTBa HeBeJIHKH. 

) Onpeyeienusa pactBopennoro OpranH4ecKoro BeLeCTBa B OJHOBPeMeHHO: 
B3ATbIX T1poOax MeTojiom BIIK, qa roqosoli u CYTOUHbIM PHTMbI aHaJlOrM4Hble: 
XOMY OKUCIseMoOcTH. 
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1958 2. 1954 é. 1955 é. 


Puce. 1. U3menenua BenwuHH Mpupocta OKHcwIAeMocTH (a) H cosep2xKAHHA KHCHO- 
poga (6) Ha MpoTs2xKeHHH Trofza MoO HaOsOeHHAM B MOpe (MoBepxHoctTS) 


| 3aBHCHMOCTb BEJIMUHHbI OKMCIACMOCTH OT BEHIND! MPOLYKUMH KUCOpoRa 
NONTBEP*XeHa TAKE HAOMOACHHAMH Ha CYTOUHBIX CTAHIMAX METOJOM «TEMHBIX» H 
KCBETJIBIX” CKIAHOK, B YCJIOBHAX KOTOPbIX 9IMMHHUPYeTCa BMAHME FU_pOsOrH- 
WeckHX cbaxtTopos. Jia STOH WewH MapasesbHO Cc HaOMOJeHHAMH B Mope Ha 
COOTBETCTB yIOUHe rJtyOHHbI NOJBeEIUIMBaacbh CCpHA TEMHbIX H CBETJIbIX CKJIAHOK. 
Jini Kaxkqoro ropHsoHTa (0,10 u 14 mM) mpoOn Opasucb us OfHOrO H Toro Ke 
OaTOMeTPa B paSfCJIbHbIC CKIAHKH [WIA HCCMEQOBaHHA Ha KHCOPOA HW OKUCAse- 
mocTb. Uepes CyTKH, T. €. Ha paccBeTe Cefyiomlero HA, MpOOb! BBIHMMAaJIHCb 
M TOTUAC BeJIHCb yKasanHbe onpexenenuA. Tlonyyennple pesybTaTbi mpexcTaB- 
meubl Ha puc. 2. MU B 3sTom cayyae Houywena TOUT NpaAMas CBA3b MexKly BewH- 
GHHaMH OKHCJIACMOCTH HW CYTOUHOH Nposykuven KuCOpo;a. 

Tloqo6Ho Tomy, Kak 9TO HaOmojan K. Borunues (”), ces30HHbIe, a TAKKEe CYTO- 
HbIe HSMCHCHHA COepKAaHHA JIEPKO OKNCJIACMOH (pakUHH OpranHyecKoro Beiect- 
3a c GOIbIWeH YeTKOCTbIO MpOCJexKUBAOTCA Ha MOBepXHOCTH. 

V3 Hovy4eHHOrO POYOBOrO HM CyTOYHOTO Xoa cokepxKaHHs pacrBopennosi 
JecTOHKOM (ppakUMM OpranMueckoro BeljecTBa CeLyeT, YTO BEHIND! Noce,- 

Ta6nuna't! 


) 


B pa3JIHUHbIe MeCcALbI rosa 
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vecaia 1953 r. 
14* 463: 


Hero OOYCJIOBIEHBI He ‘LObKO H3MCHEHHAMH B KOJIMUECTBE uronjanKkTona, HO B 
3HaUTebHOL Mepe H Bes MUMHOL (OTOCHHTesa: HAMOOMbILeEMY «IIPHpOcTy» “ KHC- 
jlopola COOTBETCTBYIOT BbICOKHE BEJMYHHbI NPHPOCTa  OKMCJIACMOCTH (puc. 1). 

CopnayeHue CyTOUHOrO HM Ce3OHHOFO XOfa OKHCAACMOCTH C XOAOM HHTCHCHB= 
HOCTH (POTOCHHTeSa MO3BOIAeT JOMyCTUTb, ITO OAHOM WS NPHYHH MOBbIIMeHHA 
OKMCIAEMOCTH MOPCKOM BO[bI ABAeCTCA Mepexofamlee B pacTBOp OpraHutecKoe 
BeINeCTBO, CHHTesHpyemoe (puTOMIAaHKTOHOM. Vjea ara Opiia BbICKasaHa ele” 
A. Thorrepom (4) B 1924 r. B qanbuetmiem oHa NoyBeprasacbh NpOBepke MH AH- 
exyccun. Ha6mogenua Tpana u Pyg, Kpora u coaBTopos (4) u apyrux 
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Cymo4HaA mpodykuun 


1962 e. 1GSe: 195¢ 2 19552. 


Puce, 2. Cyrounad mposyKuHA KMcMOpogza (a) M pacTBOpeHHOrTO opraHHyecKoro BeujecTBa (NO 
okucsemocrTH) (6) TO HaGsOJeCHHAM B «CBETVJIDIX> H «TEMHBIX» CKJIAMHKAX B Pa3JIHUHbIe MeCAIIBbI 
rojja (MOBepXxHOcTB) 


HcCleqOBaTesell B OCHOBHOM TOATBep uM STY runoTesy; pacxomenna Opin 
NOJYUCHbI JIMIUb B KOJMUeCCTBEHHDIX NoKasatTesax. Tak, 0 JanHbimM [pana u 
‘Pyy, oTfau¥a opraHmuecKoro BerlecTBa B pacTBop jocTurana 80—90% or do- 
TOCHHTesupyemoro, no Kpory uw coaBTopam ona jocTuraer 10%. Mapimann u 
‘Opp, HanpoTus, nosysuH OTpHuaTembuble BeTMUuHBI. (LluTHpoBaHo mo (°).) 
“ -B wawem cuydae, 10 HaOJNOMCHHAM B CBETJIBIX H TEMHBIX CKJISHKAX, CYTOUNBIM 
“HpPHPOCT OKHCJIA€CMOCTH OT CYTOUHOH MpofsyKuHH KHCTOpofa (nepeanceHHon 
“B Mr/JI) B HEpHoy cC Maa TIO CeHTAOPh KOMeOacA B Mpesemax oT 9 Wo 2QO—25%, 
IpHueM HavOObUIMH NpupoOcT OKHCsIAeMOCTH B OCHOBHOM COBMajlaeT C MaKCcH- 
MYyMOM UpofykuHH Oe. Cpequaa xe BeMMUHHA [JIA S3TOrO Tepuosa, 10 aHHbIM 
3a PasHble Pohl, Oblla OTHOCHTEbHO MOCTOAHHOM HM cocTaBsiana: Waa 1953 Pr. 
16%, naa 1954 r. 12% uw ana 1955 r. 13%. Econ xe npMHATH, YTO MeTOR ONpe- 
NeICHHA OKHCJIACMOCTH B «KHeHTpaJIbHOM cpefe» aeT AMUIb OKOMO 25—30% oT 
MCTMHHOPO COepKaHUA pacTBOpeHHoro OpraHuyeckoro BemlecTBa (°), TO cpequAA 
BeIMUHHA OTAayH CFO B OKPy2Kaloulyo Cpesly B TeNJbIi NepHok roa BospacTeT 
no 40—50%. 

HauwHaa c HosOpa UpHMpocT pacTBopeHHoro opraHuyeckoro BemlecTBa, 
B OOJbINMHCTBE CYYaeB, pesKO NaaeT HW Ha WPOTAXKECHHU 3MMbI, a B HEKOTOPBIX 
curydaaX WM pawHux MecsAWeB BeECHbI (MapT, allpemb), MocTuraeT MHOrya axe OT- 
PpHUaTeIbHbIX 3HAYeCHHMH. 

| Ulourysennad HaMM OTHOCHTEIBHO BbICOKaA BeMYHHAa MpMpocta Kucmopoya 
HM pacTBOpeHHOrO OpraHu4ecKoro BellecTBa JeTOM MO cpaBHeHWIO c panue- 
BeCCHHHMH MeCAUaMH JO HEKOTOPOH CTenmeHH HaXOJUT CBOe OOBACHEHHE B Cule- 
yrouleM: y 

a) Oosee BLICOKAA MPOAOKUTEMbHOCTH CBETJION YACTH CYTOK JeTOM TO cpaB= 
HeEHHIO C BeCHOH; 

6) pasiM4Had MHTeHCHBHOCTh OOpas0BaHA HOBOFO OpraHMYecKOrO BeMeCTBA 
pasHbIMH BUaMM J\MaTOMeli B pasJIMUHbIe MeCAIb!I roga. Tak, 10 HaOmMo,eHuAM 
H. Il. Beccemanoson (7), Navikula sp. Makcumambuo (POTOCHHTesupyeT B aBry- 
cte, Nitzschia closterium — B uione, Cerataulina bergonii —B ceuTadpe, 


Skeletonema costatum —BmMmae H BCe OHH jaloT MHHUMaJbHBIe moKkasaTesu 
34MOH. 


* [lox «NPHPOCTOM» B JaHHOM CJIydae MOHHMaeTCA Pa3HOCTb B COJepexKaHHH HASBAHHbIX 3JIe= 
MCHTOB Ha paccBeTe H K KOHILY TOTO Ke THA 110 HaOJIOJeHHAM Ha CYTOUHDIX CTAHWHAX, 
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Pesxkoe najenne Cojlep2KaHisa pacTBopeHHnoro op raHHYeCKOLO BellecTBa B MOpe 
HOUHbIC Fach B TePpHOJ| HHTEHCHBHOFO (OTOCHHTEeSA NOSBOJIAET ClleaTb BbIBO]L 
ObICTpOl perenepauuH NocTyNaiowero B pacTBOp OpraHHyecKoro BewlecTBa. 

[cxO41 H3 9TOFO, NpeACTaBseHHe O TOM, TO pas1or%KeHUe HaxojsmmMeroca B pac- 
BOpe OprannuecKoro BemlecTBa in situ NPOHCXOAUT UpesBbIualHO MeJICHHO H 4TO 
O3pacT ero B MOPCKOii BOJle HCUHCIAeTCH B CpeHEM HECKOJIBKAMH THICAUeNe- 
HAMH (°), BHJIMMO, HE BIOMHE COOTBETCTBYET JelicTBUTeMbHOCTH. STO npescrTas- 
€HHe, OUCBUHO, B KaKOM-TO Mepe ClpaBeIHBO JIHUIb WIA YCTOWUHMBOL, Maso 
OCTYNHOH IA paspymeHua PpakWHu OpraHuyeckoro BemectTBa. 

TlockombKy HMeIOTCA UETKO BHIPAXKeHHbIe CEZOHHbIE HM CYTOUHBIE KONeOAHHA 
Ofep2KaHUA paCTBOPeHHOrO OpraHH4ecKOro BEMECTBA, IPH OMeHKe ero cojep2xa- 
MA B MOBCPXHOCTHBIX CJIOAX MOPA, a TakxKe IPH XapakTepHCTHKe ero TpocTpaH- 
TBEHHOTO pacmpefeseHHA B HUX, HEOOXOAUMO YYHTbIBATh BpeMA Tosa H YacbI 
aOJONeCHHH, TaK KaK B IpOTHBHOM CJly¥ae MOJTYYeHHBIC pesybTaTHI OyAyT 
[aio CpaBHHMBI. 


CepacronosbeKad O6vONOrHuecKad cTaHHA Tlocrynus1o 
um. A. O. KosamescKoro 10 VII 1956 
Akanemuu HayK CCCP 


UMTMPOBAHHAA JIMTEPATYPA 


1H. Wk. Beccemauosa, Tp. Cesacr. 6uon. cr. AH CCCP, 9 (1956) Ore Ks 
}oTuHHIMeB, JAH, 101, Ne 2, 359 (1955). 3B. A. Cxkonuunes, Tp. loc. oxeanHo- 
pad. uucr., B. 4 (16), 3 (1948). *R.M. Bond, Bull. Bingham Oceanogr. Collekt., 4, Art. 
i (1983). © E,.Steemann-Nielsen, Deep-sea Res., Suppl. to 3, 281 (1955). 
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Jlokaann Axkagemunu nayr CCCP 
ae 1956. Tom 111, Ne2 


~THIPOBHOJOrUA 


B. Tl, JIYPEPOB 


HEKOTOPbIE JAHHbIE O XMIHOM NHTAHHH JIAUHHOK 
TENDIPEDIDAE 


(ITpedcmaeaeno axademuxom E. H. Taeaoeckum 7 VI 1956) 


Kak u3BecTHO, CpeqM JIMUMHOK TeHAMNeLHA HapsAy C paCTHTeJIbHOAHBIMH, © 
JETPUTOALHDIMH WH (UJbTPY!OWMMH (POpMaMH CyLIeCTBYIOT (OPMbI XHILHbIC. 

Cpequ Tenyqunesug PpriOuucKoro BOOXxpaHHMla W COCeHHX BOJOCMOB HaMU 
ObIIH YCTAHOBJICHbI Cefyrolulwe XHULHbIe (pOpMbI: H3 TloycemericTBa Pelopiinae: 
Procladius nigriventris *, Ablabesmyiaex gr. monilis u Anatopynia plumipes; 
u3 moycemelictBa Tendipedinae: Cryptochironomus ex gr. defectus. Oco60e BHH- 
MaHve Oblo0. yyqeneHo sHunHKam Procladius, aBasIolluMCA,B STHX BOOeMaX 
MaccoBoh (popmoi. i 

Xapaktep MvTaHHa MaMHOK oOnpesenasica MeTOJOM BCKpBITHH.: CreneHb 
HAKOPMJICHHOCTH YCTaHaBJIMBaaCb BeJIMYHHOM MHeKca HalloJIHeHHA B Mmpoje- 
UMMUIIAX. Bec numeBoro KOMKa MH CaMOH JIMUHHKH pacC4dHMTbIBaJICA M0 TaOwH- 
WamM CpeqHux BecoB, paspa6otanHpim ®. JI. Mopyyxati-bontoscKum (°%). 

Jina OMrOXe€T IPHMCHHTb MeTO] HHACKCOB OKa3aJIOCb HeBO3MOXKHbIM, Tak 
Kak B KMIUeYHHKe TeHAHNeAu YepBu ObICTpO NepeBapHBariwTca, OCTABAA MHMUIb 
X€TbI; NO HaXOMKJCHHIO NOCMeHHX MOMKHO ObWIO ONPeMeCIUNTb JIMUIb MpOWeHT 
BCTpeuaeMOCTH OVJIHroxerT. 

asa P. nigriventris, coOOpaHuprx B Pri6vHCKOM BOJOxpaHusume B Mae 1954r., 
Obl yCTaHOBJIeH CuJlefyioulHH cocraB muuyHy. Bersucroycpie: Alona affinis, 
Bosmina coregoni, Camptocercus; Becmonorue: Eucyclops serrulatus, Para- 
cyclops fimbriatus, Acanthocyclops viridis, Harpacticoida, Diaptomus graci- 
loides; Ostracoda; Tenqunejugpi: Tendipes sp., Polypedilum sp., Tanytarsus 
SP.; MaJIONLCTHHKOBbIe UepBH. 

HanOonbulyto powlb B nuTanuH P. nigriventris urpator 1ZUHHKUM TeHAUNeLUA, 
KOTOpble 10 BeIMUHHE HHJeKCa COCTABJIAIOT MOOBKHY CCmero wHyeKca (cM. 
puc. 1). OcoOenHo yacro B kuIedHuKax BCTpedaiorca Tendipes sp. Cymect- 
BeHHO, YTO B KHINeuHHKAaXx Procladius us Tenqunequy oOHapyxKeHa HCKMIOUH- 
TeJIbHO MOJIOb JIMYHHOK —B OCHOBHOM TepBoro H BTOporo HM JMWb OTUACTH 
TpeTbero Bo3pactTa. Bropoe MecTo NO BesMYHHE MHAeKCOB 3anuMatioT Entomost- 
raca. Copepoda jlatoT Gomee BbicoKHe UHeKcbI, vem Cladocera. BetTpeuaemocTb 
Oligochaeta cocraBaser or 20 qo 48%. 

B nuranuu smunHoK P. nigriventris, coOpannprx Ha nocTosHHom cTraHlHu 
B BowokckoM scTyapHuu, TakKxKe HaOMOaeTCA 3HAYHTeNbHad pOb TeHAuNeEquA 
(puc. 1).B neppprxnpo6ax, B3ATHIX B CepeuHe Mas, TEHUNeANI BMMME He Opiws0. 
SOTO CObSICHAeTCA TEM, YTO COOpbl MpousBoAUMMCh JO UX BbIWIeTa u B GeHTOCe 
elle He NOABAAIACb MOJOAb Cieyiomero WOKoNeHua. Tlosromy wujyeKc Hatiou 
HeHHA B Mae OKasaJICH CaMbIM HH3KHM (29,3 %/o og). ; 

Hapsyy c HemuorouncyenHpimu Alona affinis uy Bosmina coregoni wHorya 
B JOBOJIbHO OOJbIIOM KOJIMYECTBE BCTPeYaHCb BOMOpocau (B OCHOBHOM, HATO 
moBbie). Uacro B KHIWeYHHKE KPOME BOJOpocuel He 6bWIO HHKaKOL pyro 


* Buyopad NpHHasiexkHOcTh WHYNHOK Procladius 6bina mo6e3HO ycranospjena T, A. My- 
parol. 
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miu. [Ipucyrersue Boyopocaeli B KuMeyHHKe xHMHBIX MMIHHOK Procladius 
MAETEIbCTByeT O HeOMAPONpUsATHBIX yCOBUAX UX THTAHHS. 

|B uione B nvranwn nosBHJINCb MaccoBble CraHH TeHUTeLU H OOULUE HHJICKC 
Spoc Mo 224 °/o9) pH npec6agqanun Tanytarsus sp. B uione P. nigriventris 
MATH HCKJNOTHTCIbHO NHTAaiCA JIMYHHKaMH TeHyuNequy (Procladius Speer 
anytarsus sp.). HesHauutembuyio upumecb cocraBuissu Alona affinis u ocTpa- 
met. OOM MHAeKc YocTur 1151 9/99). Ha Besom o3epe B uione ut uioe 1955 r. 
KHKE OpilO ycraHoBseHO MpeuMynectBenHoe NufaHHe XUILHUKA MOJIOJBIMH 
aquaAMH TeHuNeqH]. 

_Iluranve Genosepcxoro Procladius ormuyaerca ene Gonpueli POJIbIO TEHH- 
‘AMA, U3 KOTOpPbIX Halijenbi: Tendipes sp., Procladius sp., Cryptochironomus 
gridens, C. ex gr. fuscimanus, Tanytarsus ex gr. lobatifrons, Polypedilum 
eviantennatum. 3Hayenne Entomostraca u omuroxer MeHbIUe, YM B PrOuH- 
(OM BOJlOXpaHHJHULe. 
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Puc. 1. Xapaxrep nutranua Procladius. A — nuranue P. nigriventris na PriGuncKom 

BOMOXpaHHine B Mae 1954 r.;. 56 — To xe B BomxcKom acTyapuu B 1955 7r.; B— 

muTanve Procladius Ha 03. Benom B utwHe — Htome 1955 r.. a — Entomostraca, 6 — 

Tendipes sp., 6 — Procladius sp., 2 — Tanytarsus sp. u Crycotopus ex gr fuscimanus, 

~ 0 — Nematoda. Maomagu kpyroB mponopunonabHbl OOUHM HHJeKcaM HamovIHeHHs. 
Yucna mpH kpyrax —B mnposeuumMusmiax 


Ilo Hamm HaOmoqeHuaM muauHKH Procladius u3-3a ocobeHHOCTelt CTpoeHHA 
TOBOrO allllapaTa mpeqMounTaroT OOblMy MporsaTeiBaTb WeJIHKOM, MOITOMY 
4HHKH TeHAMMe AU] B KMICYHUKAX XHULHHKa BCTpeyaoTca OObISHO COBepILeHHO 
JIbIMH, HO OJIMrOXe€T XHULHHKH TepeKYCbIBaIoT. 
IlpemcraBaseT wHTepec KaHHHOamH3mM Procladius, mposBssmiouulica Kak 
SpIOHHCKOM BOJOXpaHu ule, TaK UB Besom osgepe. Oco6eHHO ApKO KaHHHOa- 
3M HaOtOaJica B Hioe Ha Besiom o3epe, Kora KOpMOBBIe YCJIOBHA Obl Hal- 
mee OarONpHATHHIMH BCeCTBHe COMA MOON TeHunequA. Takum oOpa- 
M, B JaAHHOM CJly¥ae KaHHHOasIH3M XHULHHKa HE ABJIAeCTCH CJIeACTBHEM He- 
APOIPUATHbIX MHIMLeBbIX yCJIOBHH. 
Jipyrol mpeactapuTenb xumHErx Pelopiinae — muuuuHKu Ablabesmyia ex 
monilis, o6uraromme B Pri6uHCKOM BOJlOXpaHHJMIle TObKO B IIpHOpexHok 
1@ — B OCHOBHOM Cpe 3apocsel rpeanxu u pyectos. Ilo ,aHHbIM BCKpbITHH 
uMHOK cocTaB mmmu A. ex gr. monilis cnefyrommi. Bersucroycnie: Sida 
‘stallina, Acroperus harpae, Chydorus sphaericus; Becmonorue: Cyclops 
rnuus; Hydracarina; Texguneyugpi: Cricotopus gr. silvestris, Psectrocladius 
gr. psilopterus, Thienemanniella sp., MaomeTuHKoBble YepBH:; Stylaria 
Xetp Stylaria sp. o6HapyxKeHbI MOUTH BO BCeX BCKPbITbIX KHINeC4UHHKAX. 
tomostraca B nutanun A. ex gr. monilis BugquMo urparoT. HeECKOMbKO OOVIbLLYy10 
mb, dem Procladius. Tenqunequfbl, HANpOTHB, BCTpedaloTcA JOBOJIbHO peKO, 
rad Japa, Onarojapa OobuIOMy Becy, BbICOKMM HHJIeKC HanoJHeHHA. 
TpeTbuM mpeycrapuTenem xuumubix Pelopiinae aBaaeTca sM4unHKa Anato- 
nia plumipes. AHaJIv3 KHUIeUHMKOB STO JIMYMHKH NOKa3ad, YTO ee NHuIa NO- 
{ I€MKOM COCTOMT 13 MOJIOMbIX CTALMH TenAuneAuA. OAHAaKO, 9Ta MIMHKA 
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He BCTpedaeTca “B.PbIOMHCKOM BOJlOxpaHHMMe MH paCpocTpaHeHa TOJMIbKE 
B M@JIKHX BPe€MCHHBIX, BOJOeMaX. 

V3 nopcemelicrsa Tendipedinae npusHakH XHULHHYeCTBAa HMCIOT JIMYMHKYI 
Criptochironomus ex gr. defectus. ua ycTaHoBenHa xapakTepa NMTaHHA 10 
CJIeJHUX, JIMUHHKM OpasMcb M3 pasMIHbIX OHOTONOB, NpHYeM BO BCex CAydam 
UX KHWeYHUKH, KaK NpaBMJIO, OKasaIHCb HalOJIHeCHHbIMH JeTPHTOM UM JIMUMHKE 
NpOvSBOAUIN BNevaTIeHHe JeTPUTOANOB. OHako B MaCCce 3arJIOVeHHOrO AeTpUTe 
HepeqkKoO Haxojusucb xeTb! Oligochaeta, BcTpewatomlMeca HHOra B 3HaUMTEUIb= 
HOM KouMuecTBe. B yByx Cayyanx Onli0 COHApyxKeHO MO OHOMYy SK3eMIUIApy 
ocTpakoOj. . 

Hukakux jipyrux SecnosBoHOUHbIX B KMIUedHUKax C. ex gr. defectus o6na 
Py2KeHO He Opi0. JIMMMHKM JOMHKOB He CTPOST, BeLYT OpoAaunit OOpas >%USHE 
H STHM TakKe NOXOKH Ha XHMHuKAa. Onako dakT NoesaHua JeTpHTa HuKak Hf 
BAXKETCA C XHULHMYECTBOM HW OSTOMY JIMUMHOK C. ex gr. defectus, NoBuy,MMOMY, 
MOXKHO OTHOCHTh K (AaKYJbTATHBHBIM XVIMHHKAM, CMOCOOHBIM COXOHTbCA O€3 
XKMBOTHOU THI. 

Mp ucceqoBanu TakxKe WuTanve sMuuHOK Cricotopus ex gr. silvestris 
u3 moycemelictBa Orthocladiinae. BpisBaHo 3TO ObIIO TEM, 4YTO 3a NOCIeMHHe OTB 
payoM aBTopos (!,2,4,5) ObllO BbICKa3aHO MH€HHe O BOSMOXKHOM HJM axe AB 
HOM XHIHHYeCTBe TipeycTaButTesen poya Cricotopus. 

OyHako BCKPbITHA KHICYHHKOB JIMUHHOK, COOpaHHbIX B pasHoe BPeM#A B pas 
HBIX MeCTax NpHOpexba PriOuucKoro BOJOXpaHHJMILa, MOKasaH, UTO JIMYMHKE 
IMTawTCA HCKJIOUMTeMbHO BOWOpOcaMU. Hu oqHoro MpescTaBUTeda OecnosBo 
HOUHBIX B KMWeUHUKe Cr. ex gr. silvestris He Obl10 O6Hapy2xKeHO. OcHOBHYW 
pOJlb B NMTaHHU Cr. ex gr. silvestris urpamM JuaToMoBpIe. OOulHH MHeKC Haq 
NOJHEHHA OXxoWHN BO 2723 2/goo. 

He oOHapyXHB NpH3HakOB XHULHuMYeCTBA Cr. ex gr. silvestris B Npupoye, MbI 
NOCTaBHIH CepHiO ONbITOB NO NMTAHWIO JIMYHHOK B JaOopaTOpHH. © 

B uamkax Ilerpy c nOMenieHHbIMY B HUX PaCTHTeJIbHbIMH OOpacTaHHsaMH JIM 
4uHHKaMH Cr. ex gr. silvestris npeqmaranacb ukpa Oenorma3KH, Jleula H YeXOHH Ha 
PpasHbIX CTaAMAX pasBUTHA OT Havana WpCoOMeHUA JO craquu rnasKa. B Apyrux 
cylydaAX B ONbIT BBOAHINCb JIMYHHKM YeTBepToH cTaquu Polypedilum sp., @ 
TakxKe Tlepppie craqun Tendipes sp. u Cr. ex gr. silvestris. Hu oqnoro cay4as 
XHULHMYeECTBAa WM MOeaHWA MKPbI HAMM He Obwio OTMeYeHO. JIHuMHKH Cr. ex gf 
silvestris NoTpeOsH B MHIWLY TOKO OOpacTaHHa. ie 

Kak yka3anHo B ctatbe A.V. [unosoni (°), Cr. silvestrisB ycnoBuax OMbITé 
XHMIHN4aI, Noeqan B3pocubIx JH4YHHOK Psectrocladius, Monoy, Glyptotendipes 
wu pauka Eurycercus lamellatus. 

OyHakO BBIACHHJOCb, YTO STH OUBITHI! MPOW3BOANAMCh B UYHCTHIX YaliKay 
Tlerpu 6e3 joOaBeHia pacTuTesbHbIxX OOBEKTOB. 

Mb BbICKasaIH NpeNOMORKenHHve, YTO IPH TaKHX YCJIOBUAX OMbITA XHUTHOE 
mutanne Cr. silvestris BbisBano romoqom. Jina npopepKu stToro 20 mHunMHOL 
Cr. ex gr. silvestris Obinu NoMemenb B uNCTy1O uamiKy Tlerpu 6es o6pactauui 
M Yepes CYTKH Tyla 2%Ke Obi NOMeNIEHbI TpexAHeBHbIe WHUHHKU Tendipes sp: 
JIvanuku Cr. ex gr. silvestris HemeqeHHO B OOubIUOM KO.IMUeCTBE CTaIH MoesaT 
Tendipes sp. 3a oqun vac HekoTopple wu4uHKH Cr. ex gr. silvestris noejaut 
qo 21 nuuunku Tendipes sp. XumuyectBo KpuKoTonyca npoxomKamocb 2 ¢ 
Tok. Ha 3 cyTKM B OnbiIT OblwH AOOaBeHbI O6pacranus; Cr. ex gr. silvestris 
ObICTPO WeIMKOM Nepelles Ha NHTaHHe OOpacTaHHaMH Ui Ha WHUNHOK Tendipes sp 
Oombuie HE Hanayan, XOTA HX Oblwio GombIUOe KOMMUECTBO. . 

Ha OcHOBaHHM W3s0X%KeHHOrO SACHO, 4TO «OXOTHHUMH a3apT», KOTOpbIl 
A. Wi. Wuaosa ormeuaer y Cr, silvestris, BosnuK B pesybTaTe romo,aHns 
MNOSTOMY €€ BHIBOJ| O TOM, YTO JIMYHHKH BeLYT XMM OOpas 2XH3HU HW B MHHAX 
OHH OXOTATCH 3a QOObIuell, HAM MpeycTaBsnetcs npexyespemeHubiM. Tosa 
MOMY, He TouIbKO Cricotopus, HO HW MHOrHe Apyrue 3aBeqomo HexumHbIe :bopMB 
TeHAMNeAMA UPH H3BeCTHbIX YCJIOBHAX MOFyT BecTH ceOA Kak XHINHUKH. 
MOXHO NOKA3aTb JHOOONbITHBIM OIbITOM C THIMYHBIM JeTpuTocarom u duubTs 
patopom Tendipes f. 1. plumosus. Jlecarb Bspocmix mmunuox T. f. 1. plumosus 
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IM NOMeHeHbI B Yatky Ilerpu c uncToH Bool 6e3 ua HM pacTuTebHOCTH. 

TeyeHHe CYTOK JIMYHHKH OCTaBaIMch 6e3 MMMM. Crycta CYTKH romojanna 
ONBIT ObIIH AOOaBMeHb! WMUHHKH Tendipes sp. I u I] Bospacra. Bspocupie au- 
HKU T. f. 1. plumosus HemequeHHO Cray Noe\aTb MOONbIX JMUMHOK H rpe- 
ATHJIM XHULHHYECTBO TOJIbKO MOce BBeeHHA Ha. Camo coGoli pasymeerca, 
© Hu cpuTodar Cr. ex gr. silvestris, Hu Tem Oonee (unvTpatop T. f. 1. plumosus 
HIOJib HE ABJIAIOTCHA XHILHHKAMH, Tak Ke KaK XHULHHK Procladius ne apasnerca 
ATOaroM, XOTA pH romojaHuu NoTpeOuseT, KaK“yKa3bIBaNOCb BpIILe, BOJO- 
CUI. 

Ha OcHOBaHHM V3102%KeHHOrO Mbl NOsaraeM, YTO MepeyHcseHHbIM cbopMam, 
BHJMMO MHOrHM JipyrHM TeHuNequaM, Hanpumep, Psectrocladius, Ha xum- 
@ NHTAHHe KOTOpOrO yKasLIBaeT A. C, KoncraHTHHos (*), NpHcymla upesBBI- 
Had Tpouyeckas NIaCTHYHOCTb, NOSBOJAIOUAaA pH HeOmaronpHsATHBIX MH- 
eBbIX YCJIOBHAX HJM 10 KAKMM-JIHOO HHBIM IIpH4YHHaM MepeXxOJUTb K HEOObIMHOMY 
ily NWHTaHHs. 

Busou. 1. B PpiOuncKkom Boy,OxpaHuMUe HECOMHeHHO XH 06- 
13 XKH3HUM BelyT JHYHHKH Procladius u Ablabesmyia ex gr. monilis, nuTaro- 
HeCA MOJIOMbIO TeEHHNeAH, ONHTOXeTaMH HW HV3WIMMH pakooOpasHbIMH. 

2. DKUBOTHOe NHTaHve Hapsyy c NoTpe6eHHeM Hla CBOMCTBeEHHO TakxKe 
quHKam Criptochironomus ex gr. defectus, KoTOpbIx, BHJHMO, MOXKHO OT- 
CTH K (*PakYJIbTaATHBHBIM XHUHHKaM. 

3. JIMGHHKH TeHHNeAHA OTMHUAIOTCA OOJIbIUOM MHUIEBOH MIaCTHUHOCTHIO, 
larojapa YeMy, OCOGeHHO B YCJIOBHAX FOMOMaHHA, MOMKET Pe3KO MCHATLCA THI 
X MHTAHHA HU PaCTHTeJIbHOAAHbIC H JeTPHTOAHbIC (OPMbI MOryT BpeMeHHO. 
-peXOJHTb Ha THTaHHe XKUBbIMM OeCNO3BOHOUHBIMH. 


Hayuno-nccremopaTeimbckaad OHoorMueckad Ilocrynu10 


cranuna «Bopox» um. H. A. Mopo3sosa 14 IV 1956 
Axkajfemun HayK CCCP 


UMTHPOBAHHAS JIATEPATYPA 


1M. H. Tocteesa, 3000. wypH., 29, B. 2 (1950), 7 A.C. KoncTtanTHaHos, 
OUI, org. 6uon., 7/1 (1952). = ©. .Mopayxat-Boatrosc koi, Tp. npobmemn. 
TemaTHy. copem. 3MH, zs. 2 (1954). *H. B. Wueaxuna, Tp. Bcecowsn. rugqpoouom. 
m., 2 (1950). © A. HW. UW ua0oBa, DAH, 106, N 6 (1955). 


469) 


JIokaann AKkayeMunH Hayk CCCP 
pe 1956. Tom 111, Ne2 


MHKPOBHOJOIHA 


A. Tl. WIEAHKEP u H. E. QJIbIIMHEP 


MMMYHV3HPYIOLWIME CBOMCTBA MATOFEHHbIX BAKTEPHA, 
MOMBEPFLIMXCA JEMCTBHIO YJIbTPA3BYKOBbIX BOJIH (MAJIOUKA 
KOKJIFOWA) | 


(ITpedcmaenexo axademuxom K. H, Cxpa6unoim 4 VI 1956) 


B npegpiqymax coo6menusax (+, ®) Obl10 yCTaHOBJIeHO, YTO NasJIOUKH KOKJOWA 
paspyialorca Nog WeHcTBHeM yJIbTpaSBYKOBbIX BOJIH H YTO B pesysbTAaTe 9TOPO 
BOSJCHCTBHA B OKpy2Kalomlyio cpesxy (usHouorMvyecKHH pacTBop) NepexogUT 
TOKCHH Ha3BaHHOH KysbTypbil. TlomyueHHbld BbiCOKOTOKCHUHbIN NpenapaT pA 
CTOAHMM TepAd CBOIO TOKCHYHOCTb, HO COXpaHsAJ! aHTHreHHbIe cBOlicTBa. B Ha- 
CTOALLEM COOOMICHHH MpHBOAATCA JaHHbIe, NOKASbIBaIOWHe, YTO HM CaMa O3BY- 
YeHHad KYJIbTYpa KOKJIHOWHOH NaslOUKM TeEPpACT BUPYJICHTHOCTb, COXpaHAA HM- 
MYHOreHHble CBoMcTBAa. MubIMu COBaMH, NO WeHCTBHEM YJIbTpa3BYKOBbIX BOJIH 
CyCHeH3HA MasoveK KOKsIOWIa MpHoOperaeT cBOHMCTBa NOJIHOrO aHTHreHa, BbI- 
3bIBaIOllerO MMMYHUTeT KaK MPpOTHB TOKCHHA, TaK HM MpOTHB JaHHoro NaToreH- 
HOrO MHKpooa. 

B nae paOorTe MbI MOb3OBaIHCb KYJIbTYPOH NaJIOUKM KOK Jolla, KOTOpad 
XpaHuslacb B BbICYIN€CHHOM cocTOsHHH. BpeMa OT BpeMeHH OHA BbICeBaJlaCcb Ha 
MCKYCCTBeHHbIX CpejlaX H MIpOBepAJIMCb BHPYJICHTHbIe H TOKCHYeCKHe CBOHCTBA 
BbIPOCLUeH KYJIbTYPHI. 

Os3By4nBaHulo NoyBeprasacb 15—20 ma B3BeCH MHKPOOHOH KyJIbTypbI (M0 
KMIJ€4YHOMY CTaHJapTy) B du3sMouoruuecKoM pacTBope. UactTota Kome6aHui 
700 000 ru, HHTeHCHBHOCTb yJIbTpasByka — 8 BaTt/cm? v3syyaomlel NMoBepx- 
HocTH. McrouHHkoM yJibTpaakycTH4ecKHX KOeOAHHH CyKNNa Mbes0KBaple- 
Ban miacTuHka. [[poqomKuTesbHOCTh o3ByuHBaHHA: 30, 60, 120 munyrT. 

Tipu 30-MHHYTHOM BO3JeHCTBHH OallHJWJIbI KOKJIOWA OCTABAJIHCb MUKPOCKO- 
MMYECKH MaJIO H3MCHCHHbIMM — OTMeYaJICA JIMIb HeKOTOPHI NMOmMMOpiu3M 
B HX oOKpacke. Bogee JWIMTeIbHOe BOSeHCTBHE YJIbTPasBYKOBbIMH BOJIHAMH 
(60 MHHyT) BbIsbIBaeT MaccoBbIM paca] MAKPOOHBIX KJI€TOK. OqHakO cpequ MO 
HOCTbIO Pa3PYIWCHHbIX MUKPOOOB OOHApyXUBaIOTCA HM YWeseBLIHe eAHHHUHBIE 
OaxTepuu. Tloces TaKoli O3ByYeHHOH MHKPOOHOM cycneH3uu JaeT cnennduye- 
CKHM pOCT B BUC EMHHYHDIX KOJOHHH. Hakonell, MHKpOOHBIi Tpemapar, 
O3BYYeHHbIM B TeyeHHe 2 yacoB, NpescTaBal COOK cnOMHO AeTpuT. Taxaa 
KYJIbTypa, €CTECTBEHHO, MIpM NoOcefyrouleM NoceBe He JaBala pocTa. 

BesppeHOcTb OSBYYeHHOM KYJIbTYPbIl KOKJUOMIa MpOBepsaacb Ha KpomMKaX 
MH OeNbIxX Mpilax. BHyTpHKoxKHOe BBeeHHe KPpOJIM4KaM HATHBHOH KOKJIFOWUHON 
KYIbTYPbI BbISbIBACT 3HAUHTEJIbHbIM HEKPO3 TKAHH B MecTe HHbeKWMH. BBeye- 
Hue 200 MJIH. NalOueK BbISbIBAeT HEKPO3 AMameTpom B 2 cm, 100 Man — 1,5¢ 
u 50 man — 1,2 cm. 

Kak BHO 43 NpuBeyeHHok Tabn. 1, BBe_eHHe BHYTPUKOKHO KPoMHKa 
Aaxke 5—20) MHHMMAJIbHbIX HEKPOTHYECKUX 03 OSBYYEHHOM KYJIbTYPbI HE BBISBI- 
BaeT PeMOPparHyecKOrO HeKPO3a, XaPpaKTePHOTO JWIA KOKJIOWHOM ManouKu 
B 9THX culy¥anx JIMUIb HHOra HabmoaerTca NOKPacHeHHe, JIHOO OTEK, BOZHHKaloO 
uM B MecTax HHbeKWHH. Tloapmenne MOKpacHeHHA CBA3aHO C aJlepru3sup yo 
MMMM CBOHCTBAMM KOKJOWHOTO BOsOyAUTeIA. 


470 


AravOmmn ae 4 


» ¢ ey 
Pesy IbTarTbi UCHDITAHHA WaJIOUKH KOKVJIIOIIAa, NOABepraBllencA MeHCTBHIO 
YJIbTPa3BYKOBbIX BOJIH 


~ 


JleragbuHoe jeficTBHe 


Hexpotuueckoe peticrBue (BLY TpHOpioumHHoe 


Mpozom«uresn- (BHYTpuKOxXHOe BBeAeHHe) BBeeHHe) * 
HOCTb O3BY4UHBaHHA 
ae ce tess 4 Mapa 500 mau 250 Muy 1 mapa 500 mau 
Bes o3nyunpa- il Pesxnit | Pe3knit — 10/10 | 8/40 
HHA HEKPO3S HEKpOs 
2 To xe To xe 
30 1) 1/9 0/9 
S t Ore k 
4) 
60 1) 0/9 1/9 
$) 
3 t Omen 
4 | 
120 il ) Sy) tS) 
4 t Olivers 
4) 


* Haq ueprol wco norn6mux mbiwel, 10x ueptoH — yucno piel, 
B3ATbIX B OMIBIT. 


Y O8BYYCHHOHM KOKJIOWHONM KYJIbTYPbl HCUe3aIOT HE: TOJIbKO ee HeEKpOTuue- 
e CBOHCTBA, HO H JIeTaIbHbIN cbakTOp. Tak HallpuMep, Np BHYTpHOpIoOWHuH- 
BBeJeCHHH JlaxKe 2—4 cmepTesib- 


_ O38 O3BYYCHHOTO Mpenapata nourTa phe Oub Aas ¢ 
MbILUH BboKHIH (cM. Ta6s. 1). Onpenenenie HMMYyHH3upyroulell sdex- 
M3 54 6enbix mMpmuei, NOJYSHBIIAX  THBHOCTH OSBYYCHHOH KYJIbTYPb] KOKJINOWA 
TpHOProllu HHHO YkKa3saHHyto JO3y O3- lpuMenenHaa 03a — 
CHHOM KYJIbTYPbI, MOrHON0 WuIb 6 TENE s eens 
uel (B 1l-li JeHb HHDeKUHH). Cpequ 200-300 | 50—100 


TPOJIbHbIX MBbIWeH (pH TaKOM Ke 
le BBEJCHHUA KYJIbTYPbI HEO3BY4eH- 
) noru60 18 u3 20 2xHBOTHEIX. 


KyJiptypa, o3By4enHaa 


(3 ydenve HMMYHH3up yroulel addex- Bleed 18/25 | 36/44 
HOCTH O3BYYEHHOTO YJIbTpa3BYKOM Kyuwptypa, o3ByyenHaa 

IMOWWHOrO -IpelapaTa MpoBo,HsI0Cb 60 mux. 23/23 | 17/25 
CIOBHAX MPMMeHEHHA ONTHMaJIbHOL ee a is/i9 | 25/34 
1. Jia sTOoH wenn B MepBylo O4€- >Kypaq  BupyseHTHan 
b ONpeeANaCb “MHHHMaJIbHaA WM- KyJIbTypa — 32/35 


M3UPyiollad 03a O3By4eHHOro Mpe- Kontpoan (mpimu, He- . 
ava yTeM 5-KpaTHOli MofroroBKH HMMyHUsHpoBaHubie) | 23/100 3 


ie. VMumMyuusarna OCYINecTBJIANAaACb Bs Hag yepTou UHCIO BbIXXHBIIMX MbI- 
rp HOproli w4HHbIM BBe[CHHeM O3BYYeH- wel, NOM YepTOH HCO Mbilmel, B3ATHIX 
) KOKJUIOWHOrO mpemapata c 4— _ B ombit. 


[eBHbIMH HHTepBasaMu. OO UMMyHH- ' r 
yiouleit CHOCOOHOCTH Mpenapata (BaKI(MHbI) MbI CY AMI Ha OCHOBAaHHM jlaH- 
-BHYTPHOpIOWMHHO MpoObl 3_posoBcKoro, MOAMPUUMPOBAHHOH OLHHM U3 
B OTHOWCHHH KOKJIOWHOH MHeKIHH. 
ICM 34 MHHUMAJIbHYIO MMMYHH3HpyYIOULylO AO3y UPHHATb KOJIMYeCTBO Tpe- 
aTa, MOCTaTOUHOe JIA MOYYeHHA BbIPaxKeHHOrO HMMYHUTeTAa y 75% 3a- 
@HHbIX MbIUeH, TO JIA O3BYSCHHOH KOKJIOIWHOM BaKIMHbl OHA COCTABHT 
6u3uTenbHo 100-mMuamHOHHYyIO KybTypy (Tadn. 2). 
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V3 ra6u. 2 BHO, UTO KybTYpa KOKMOIWa, NOABepraBwiaics JeHCTBHIO YJIb 
TpasByka B TeyeHnue h vaca, OOJlaaeT XOPOMIO BbIPaKCHHbIMH AHTHTCHHbIMH © 


MMMYHOreHHBIMH CBOMCTBaMH. O3sBy4eHHad KOKJIOWHat BaKIMHa 10 MMMYHh 
3upylomlelt scptbeKTHBHOCTH IpHOMKaeTCA K XKHBOM KyJIbType, KOTOpas, Of 
Hako, OOaaeT TOKCHYeCKHMH HW BUPYJICHTHbIMH CBOHCTBaMH. 5 
VispecTuo, 4TO KOKJIOWIHad Walouka, ABJIAeTCA CNaObIM AHTHTCHOM, BCwJe] 
CTBHe Yero HEOOXOJMMO MHOPOKpaTHoe BBeeHHe HMMYHUM3Upyiollero Npellapata 
Jjauuple Ta6J1. 3 NOKa3bIBaIOT, UTO OSByYeHHAaA KOKJIIOMHAaA BaKIWHna o6nayae 
HMMYHH3MpYIOllHM JelHCTBHeM Jake Ip 


Ta6auna 3 OJHOKPpaTHOM BBeyeHuu anTurena. [Ip 

PesyabTaTbl OHO- M MHOrOKpaTHO!t 5-KpaTHOM BBeeHHH Tpenapata sie ’ 
HMMYHH3alHu MbIWeH KOKJIOWHBbIM 3TOT, eCTeECTBCHHO, YCHJINBaeTCH. £ 
aHTHTeHOM OMIT ObIIH B3ATHI [Be rpynmbl MbIwer 


NOBepraBluuyxXcA AUMMYHH3alHh NYT 


= th BHYTPHOPIOMIMHHOrO BBeeHHA YJIbTpa 
‘ Be = = 3BYKOBOH BakI[HHbl. OOe rp ynlbl *KMBOT 
Se, ee s | 2S  HbIX HMMYHH3HPOBaIHCb OMHAKOBBI 
aes ge< | of | 28  KommuecTsom anTurena (200 max). A 
5 

EES ge ots ojHa rpylla %XHBOTHDIX NOY 
Cee | F* | **  yka3annyio Jo3y B OUMNH MpHem, a Apy 

rai — B 5 lWpvemos (c HHTepBaJIOM 

Baxunua, ossy-| 200 5 | 15/15 4—9 qHeH). 

yennas 60mun.| 200 4 7/9 IIpuBeeHHbIe JaHHbIe CBUeTeJbCT 
Baxunna, ospy-| 100 5 | 13/16 ByroT O TOM, 4TO NO, AelicTBHeM yJIb 
a eee : 2/10. tha3sByKOBbIX KONeOaHHii KOKJHOWIHas 
KoxtTopakiHna 300 5 13/47, ; 

(kuns4enast) 300 1 2/12 MWasOuKa TepxeT CBO BUPYJIeHTHbIe 
Kap6o.1H3upo- 50 5) 12/14 TOKCHYeCKHE CBOHCTBa, COXpaHAA CBO 
BaHHasd Bak- 90 4 3/7 aHTHreHHoe jelicTBue. Hapsayly c STH 
muna . 
Se anne 40 5 | 17/1g YAaslOcb YcTaHOBHTb, YTO AaxKe Mp! 
yeutuas Kyab-| 50 1 6/12 OAHOKPaTHOH BakIMHalMH O3BYYCHHh 
Typa KOKJHOWHbIM TpenapaT cnoco6eH BbI3BI 
KouTposb i aa 4/35 BaTb HMMYHHTeT IPOTHB 3TOrO MUKpoOa 
* Han vepTo —uneno  mMMyHnBIx Mck mounTevIbubiit HHTepec MpescTaB 
MbIIUeH, 10 YepToH — uncsO MbIleH, B3at- ACT TOT (akT, YTO NOMyYeHHe O3BY 
SAS a ea YeHHOH YJIbTpa3BYKOBbIMH KoleOaHuA 


MH KOKJIOUIHOM BaKIWHbl JOCTHraeTe 
Oe3 IpvOaBeHUx K MAKPOOHOH KYJbTYpe NOCTOPOHHUX BeLIeCTB, YTO OHO TIPO 
BOJHTCA IPH OTHOCHTeJIbHO HH3KHX TeMNlepaTypax HM Ha MOsyyeHHe BaKkIMHE 
TpaTutca Bcero | uac. []pumMensempre Jo mocweqHero BpeMeHH KOKTOBaKIUHMHE 
WIM KapOOMM3HpOBaHHad BakUMHAa NOMyValoTCA B Pe8yJIbTATe CHMbHOFO HarpeB 
WIM IyTeM MpHOaBeHHA KapOONOBOH KHCIOTHI, YTO COMpoBomaeTca Wena 
Typauuel OeKOB OakTepHasbHok KaeTKH. I]peumymecTBo O3By4eHHOH yAbTpé 
3BYKOM KOKJIOINHOM BaKIMHbl 3aKsOUaeTCH B TOM, YTO OHA OONaaeT UMMYHO 
TeHHbIMH CBOHCTBAMM OJHOBPeMeHHO MIpOTHB TOKCHHa H MpOTHB MUKPOOOB. 


Ilocrynun0 
29 V 1956 


UWHTHPOBAHHAS JIMTEPATYPA 


1H. E.Oapnnunep, A. Tl. Wetuxep, Bisa. 9xcn. 6uon. u mMeq., 7, 51 (1946) 
2 VU. E. OabunuHep, MuxpoOnonorus, 24, 3, 371 (1955). ‘ 


HToxsaye Akagqemunu nayr CCCP 
1956. Tom 114, Ne 2 P 


. MOP@OJIOLH sl PACTEHHH 


WM. H. MOJLYXHHA 


O MOP®OJIOFHYECKHX PA3SJIM4UHAX SMMBJIACTOB PKU 
HM MWEHMILbI 


([Tpedcmaeaeno axademuxom B. H. Cyxauesoim 18 VIII 1956) 


B aurepatype uMeetcs O¥eHb MaO cBeyeHHH 06 smMGnacTe px HM CBeeHHA 
[ mpoTuBopeynBpl. I]. Cneskuu (*) u K. A. OnaxcOeprep (4) orpumaror mpu- 
‘cTBHe smuOnacta y pu. P. A. Beiinuc-Buposa (7) »%e coo6maeT, YTO Oa He- 
{OKpaTHO HaOwiofala BbIPOCT Ha KOseOpHse 3apoOfbIla px UH BbICKAasama 
SMOJOMRKEHUE, YTO STOT BbIPOCT ABJIAeTCA SIHONACTOM, CMeCTHBIUMMCH B TIpo- 
ce peAYKUH. 

JH yTOUHeHUA BONpoca O HaJHYMH 9NHOMacTa y pxKH, ero CTPOeHHH HU Mo- 
KEHHH MbI MPOBeIH CpaBHUTeIbHOe MOpdomOrMyecKoe HCCMeEMOBaHHe 3aposbl- 
H 3epHOBOK y 7 BuOB H 14 copToB pxu, 15 BugoB u 25 copToB MMeHHUHI, 
TYYCHHBIX H3 KOJeKWHH BcecorwsHoro HHCTHTyTa pacTeHHeBOJCTBa. 
SepHOBKH pPXKH H MMEHHUBI UpopallMBaNHcb Ha (PHbTPpOBaNbHOH Oymare, 
YEHHOH BOO, B YamKax IlerpuH npu Temnepatype 15—20°. 3apoybuun nocae 
3pbIBA CEMCHHOH OOOJIOUKH H CO CTeOeMbKOM Pa3JIHUHOM BbICOTHI (HO He 60- 
0,5 CM) IpocMaTpHBasucb NO OuHOKyAApHON synok Lleltica mpu oKyuspe | 
ObekTuBe F-55. PucyHKu Obi CjlesaHbl C MOMOULbIO PHCOBaJIbHOrO anlapata 
-1. Uactp matepvana Obina (PUKCUpOBaHa TpolHOn cmMecbio UemOepsieHa Noy 
spsDKeHHeM B 0,5 aTM. H TMoce MpOoMbIBKH 70% cnupToM OCOpaOorTaHa 0 OOBIY- 
fy MapadpuHoBomy metoyy. IlocrosHubie NpenmapaTbl, MpHroTOBJIeHHbIe u3 
MHMHbIX MHKPOTOMHBIX cpe3o0B, TOWMHHOH 14—16 vw, usy4anuCcb MO MUKpO- 
IOM AXPOMATHYeCKHUM OCObEKTHBOM 8 x 0,20 H okymapom Trolirenca, 

Y Bcex HCCeAOBaHHbIX HAMM 3apOsbIeH 3epHOBOK NMWeHHIUb! (opMa HM M0- 
KeHHe 9mMONacTa Obl Bcerya CTporo ompeyemenuble. MMenHo, B (bopMe H- 
coli demyiKku (puc. 1, 7 u puc. 2) c BOJHUNCTHIM, pasHooOpasHoro OvepTaHHs 
18M, HallpaBJIeHHOM Bcerfla BBepX H OTXOJAMeH OT 3apOybNa Bceryja B OC- 
3aHHH KOJICONTHIA MexK)Ly NHepBbIM H BTOPbIM NePpBMYHbIMH NMpHjaTOUHbIMH 
yemmkKamu (puc. 2), Y snvOnacToB MWeHHIIbI pasHbiX BUAOB HU COPTOB OTVIMYHs 
IHUCCTBCHHBIC: B OOVIbIUeli HIM MCHbUIeH BbICOTe, IUMpHHe HW TOJIMMMHE CaMoli 
iyuKu. M. C. Slkossiep (°) OTMeTHJI NOCTOAHCTBO (OpPMBI, NOMOKeHHA WM Ha- 
IBJIEHHA 3NMOMAacTa UH pasMuHA ero pasMepOB Y Pa3HbIX COPTOB MIMCHHIUbI 
OKa3aJl, YTO MOCMeHHe CBAZAaHbI C 9KOMOPHYECKHMH YCJIOBHAMH UX MPOHs- 
TaHua. Tak, HavOoyee KpyNHbIi smMOacT MMeIOT KCepOUTHBIe BUI WH Hav- 
jee pasBHuTbI — ruqpopuTuble. 

Jina BceX UCCIeJOBaHHbIX HAMM 3apOfbllleH SeEPHOBOK p2KH XapakTepHa Ma- 
| BeIMUHHAa 9nHOAacTa (MO CpaBHeHHIO C 9mMOacCTaMM NWeHHUb!). OH MMeeT 
| OUCHb MaJICHbKOFO OTPOCTKa, NOYTH HeBHAMMOTO JIA HeEBOOPy2KeHHOrO 
3a, pasHooOpasupie (bopmy, MosoweHHve u HanpaBsenne. MuHorga snMOsact 
AJle OTPOCTKA OTXOJHT OT 3apO]bIllla B OCHOBaHHM KOJICONTHJIA MexKily NepBbIM 
STOPbIM (HH TpeTbHM) MepBHYHLIMH UpHaTOUHbIMM KOpeliKamu (PHC. e: 
III, IV, VI, VII). VUnorga xe on cmenmjaeTcs BHH3 MO Koueopuse (puc. 3) 
[ Ke OTXOJUT Cc OOKOBOM CTOPOHbI Ha KONIeOpuse MepBoro IIpHaTOYHOrO KO- 
ka (puc. 1, V), Pasmuuno vw HanpaBsmeHue smMOnacTa: Bliepey — NeprenH- 


AT3 


KyApHO ocu Sapoypuna (puc. 1, 117, V, VJ), Buus (puc, 1, Jf, Vide 
(puc. 1, IV u 4), B cropouy (puc. 3). Pasuimuna pasMepoB y 3mHOacTOB pa 
BUJOB H COPTOB px BbIpa*KeHbI CaO H MpakTHYeCKH OTCYTCTBYIOT, NOCKOWE 
OTMCYCHHbIe BbIIMe OCOOCHHOCTH 9NMONacTa pKH BCTpedaIMCb Y Pa3JIMGH 
9K3EMIWIAPOB OMHOrO H TOrO *%Ke Bua H COpTa. 
Y sapofpia MWeHHUbI, B CepeMHHOM MVIOCKOCTH, NWepMeHAMKYJIApH 
WWHTKY, NepBUYHbI MpHAaTOuHbIi KOPeWIOK y [IMHHOCTaAMMHbIX (opM oTcyT 


\ et ‘ 
J (a 


vas 


Puc. 1, CxematTuyeckoe H300paxeHHe smHOacTa y IpopocTKoOB nmwe- 
HuUbI HU pH. 10X./ — npopocrox mmennuubl; //—V//] npopoctku 
p2xkH. OnvOnacT 3aliTPHxXOBaH 


MX {ly N€pBbIMV OOKOBbIMH MpHAaTOUHbIMH KOPeLIKAaMM Ha PaHHUX CTaWAX 
OpHorene3a MWIECHHIUbI ABJIAJICA CBOOOQHDIM H HHYTO HE MEllaO 3eCb pasBUTH 
gnuomacta v3 CKmaqKH KoneonTHIa. Muyo KapTHHy MbI HaxojuM y pxuH. I 
anHHbmM Hytmaua (?) B CpeHHHOM MOCKOCTH 3apOfbllla pxKU NepneHsHK ya 
HOH WLHTKY, BCKOpe Ke Tocyie OOpas0BaHHA TaBHOFO 3apOfbIeBOrO KOPH 
B OCHOBAHHH KOJICONTHIA 3aKabIBaeTCA NeCPBHYHbIN MpHAaTOUHbIt KOPeLo: 
KOTOPbIM pasBuBaeTCA B powecce sMOpHoreHesa BMeCTe C A PyrHMu OOKOBBIN 
MpHAaTOUHbIMH KOPeluKAaMH HM y 3peNOro 3apOsbila OKasbIBaeTCA. XOpOWO pa 
BuTbIM. B TaKOM curydae MaJIO BO3MOXKHOCTeH JIA pasBuTHA sNHOMacTa | 
CKlaqKH KOJICOnTHIA. i 

MoxHO TpeqwoO%KUTb, YTO OUCH Malad BeMYHHA, pasHooSpasue cbopME 
MOJO%KEHHA HU HallpaBJeHHA y snMONacTa px OCOyCOBeHbI Ooee PaHHHM 
CHJIbHbIM, UCM y NWCHHIbl, pPASBHTHeEM NepBHYHOTO MphaTOuHOrO KOpeUlK 
pacnowoxKeHHOrO B CpeAHHHOH MIOCKOCTH 3apOj[billa, NepnensukKyApHe 
IWMTKY, UTO M BHISbIBACT peYKUMIO sNMONAacTAa. 


Tlocrynnao 
24 VII 1956 


UMTHPOBAHHAS JIUTEPATYPA 


1P. A. Betauc-Buposa, Hayun, 3an. Jibs. Hayun. npupog. mysea AH YCG 
1 (1951)... * P.S. Nutman, Ann. Bot., New Ser., 3, Ne 11 (1939). °. Cnesnmm 
PKypH. cesibcK. xo3. uw slecopog., Ne 2 (1897). 4K. A. ®nakcOeprep, Onpenenute 
pa3sHOBHAHOCTeH HacTomnHx xse6oB, 1911. ® M. C. AxkosBaes, JAH, 22, Ne 9 (1938 
§M.C. A kopues, Joka. Bcecoio3u. copent. 10 (busHoNoruH pacreHuit AH CCCP, s. 1, 194 
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Puc. 2. Tlonepeunbiii cpes sapojblllia MMWeHHUbI, B dase 

«Hayao IpopacTaHis», Ha ypoBHe 9mHOmacTa (OcHOBaHHe 

KoneonTHaia). Mukpodoto. 65X, pempog. 2/3. I—snn- 

Onact, 6 — napa 6OKOBbIX MePBHYHbIX MpPHAaTOUHIX KO- 

pemkos, K — xoseontue, / — riaBHblii 3apoyplIeBbili 
Kopenb, LI/ — mHTOK 


Puc. 3 Puc. 4 


ic. 3. Tlomepeunpii cpe3 3apoypuna pxxH B chase «Hayao MpopacTraHHA» Ha ypoBHe smHOsacTa 

W2Ke OCHOBaHHA KosleonTHiA). Mukpodoto. 65x. Penpog. 2/3. J—snu6nact, I] — nepspiit 

PBHUHbIM TpHAaTOYHbI KopelwioK, 6 — tlapa OOKOBbIX MePpBHUYHbIX MPHATOUHbIX KOPellIKOB, 
TY —raapublit 3apofpiieBblii KopeHb, Kp — Koneopusa, LJ — muroK 


ic. 4. TaHreHTabublii cpe3 OHOAHEBHOTO MpopocTKa p2KH B 3OHE NePpBHYHIX MpHaTOUHbIX 

pemkos. Muxpodorto. 72,5. Penpog. 2/3. J— annonact, K — TKanb Koneontusa, / — raas- 

if 3apofpiuesbiit KopeHb, /7 — nepBblii NepBHUHBIM mpH_aTouHbI KopemoK, 6b — 6oxosoili 
MepBHYHBI MpHAaTOuHbIi KopemioK, B — BepxHuli MepesHHH MpHAaTOUNHIt KopemloK 


\H, v. 141, Ne 2, Tlonyxnna 


i] 


| Woxrnayn Akage xuu nayr CCCP 
| 1956. Tom 411, N 2 P 


@HZHOJIOTH A PACTEHHH 


MW. B. PYJIAKHH u E. B. IONMHUEBA 


K BOMPOCY O JEHCTBHH PAXHOAKTHBHbIX H30TONOB 
HA PACTEHHS 


(ITpedcmaeneno axademuxom A. JI. Kypcaxoseim 25 VII 1956) 


 PaynoakTHBHble W3OTONbI B MOCeqHee BPEMA WIMPOKO HCHOMb3yIOTCA WIA 
ICCleqOBaHHA MTaHuA pacTeHHii HW OOMeHA BeILeCTB B PacTHTeJIbHOM OpraHK3- 
ne. Viclonb3ya MpeMMytllecTBa MeTOJa MeYeHbIX ATOMOB, HEOOXOAHYMO UMeTb 
3 BHJy BOSMOXKHOCTh MOBpexaroulero JelcCTBHA payMOaKTHBHOrO H3.1y4ueHHA 
ia pOCT H pa3BUTHEe PacTeHHli, KOTOPCe MOXKET B 3HAYHTeMbHO Mepe oGecue- 
JHTb pe3yJIbTaTb! HSYYEHUA KaK NMMTaHHA pacTeHult seMeHTAaMH MuHepavbHOM 
THWH, Tak H OOMeHa BemlecTB. C WesbIO H3yYeHHA XapakTepa MOBperxKJaroulero 
JeHCTBHA pauOakTMBHbIX BeLeCTB Ha paCTeHHA HAMM TIPOBe/eHbI OMBITHI C MLe- 
que HW OBCOM. 

Onpitbl c mumennyen (Triticum Persicum) mpoBeyenbl B ycOBHaAX BO,HOL 
AVJIbBTYPbl Ha NHTATeBHOH cmecH TenbpuHresa B cocyyqax o6bemom B 6,5 a; 
30 H380e>xKaHHe OCaKJeCHHA HCKYC- 
-TBCHHbIe paHOaKTHBHbIe H3OTOTIBI 
{AXOMMJIMC B OTIEJbHBIX COCYaX Be ne one 
IT MHTATeJIBHOM CMeCH H pacTeHHA KomenTpanua | coapeniux pacrenuit 
3 TeYeHHe Bcero BereTalHOHHOrO a aa AS: 


Ta6auna 1 


1epHoO\a MONepeMeHHO Yepes CYTKH FS x = 
: 5 
IEPCCTABJIANHCb Ha 93TH COCyfbI eezonn aa | 5 ° 
1 Ha COCyJ[bl C NMTATeJIbHOM CMe- ae Ee 2 
=e a 
“bIO. §°>| Bés e 
226 | gag} g 8 a 
Ji1A OMbITOB UCHOb3OBaINCb Lee | lee | & 5 & 
je) vu 
IpenapaTbl paWoakTHBHbIX H30- O78 Fil Ci, Sx 8 ° x 
rONOB C BbICOKOM YACbHOM aAKTHB- 
1OCTbIO. Cel41 7 Cel#4 | 0,5 Ope WAT) CAT! BO) 0) 
PesyJIbTaTbI OMbITa C payvoak- Cs 0,5 | 0,5 | 0 | 33,0] 79,4 
Ggke 0) 0,5 |86,4] 93,0 | 87,4 


THBHbIM H3OTOMOM We3HA MOKasbl- 
3aloT, TO pacTeHHA MIUeHHLUbI 
cm. Ta6s. 1) Gomee YYBCTBUTeIbHbI K MOBpPerKalolleMy eHCTBHIO pajlMoaKTHB- 
10rO H31yYeHHA B MepBble (basbl pasBuTHA. 

Kpome Toro payHOus0ToON WesHs Mp MpOunX PaBHbIX YCJIOBHAX OKAaSbIBaeT 
joIee CHJIbHOe OTPHUATeIbHOe BJIMAHHe Ha TeHepaTHBHble Opranbl pacTeHHs, 
Jem payMousoTon wepHA. KomocbA NWeHHLbI MO We3Hi0 OKA3aJIHCb MOJIHOCTbIO 
TepHJIbHBIMM. OfHako Govlee CHbHOe MOBperxfaiousee WeHCTBHe Ha KOpHeBOH 
‘CTeMe HaGJIOaeTCA OT PaHOaKTHBHbIX H3O0TONOB Wepux. OOnsicuaetcs 9TO 
YEBHIHO TEM, UTO PaHOAKTHBHbIe H3OTOMb! WepHA B OCHOBHOM HaKallIMBalorca 
3 KOPHAX, a WesHa nocTynaeT Gombme B HasemMuble Opranbl pacTenuA. Tax, 
3 YCOBHAX JAaHHOTO OlbITa MpuMepHoO 99% pafMOaKTHBHbIX H3OTONOB LepusA 
-ojlep2xKaJIOCb B KOPHAX, a Oomee 57% cofep2Kailleroca B pacTeHuH LesnA 00- 
[apy2XKeHO B Hajj3eMHbIX Opranax, 

Y noBpexKeHHbIX pacTeHHi HapywaerTcd a30THbIM HW yIrvieBOJHbIH OOMeH 
cM. Ta6m. 2), YTO BbIpPaxKaeTcH B TOM, 4TO B JIMCTbAX IMCHHIbI MOBbIMAeTCA 
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Taonuuna 2 


{oe 


3eMHolt 
Mso0ronpt Maccbl B % 
OT KOHT- | PeAYUM- |caxapo-| 6emKoBbIit] HeGemKo-| OemKo- | HeGes- 
Powis pytoujne 3a a3oT BbIii a30T | BBIit KOBBIit 
| caxapa 
B xoHue a3sb KyYMeHHA 
KouTpoJIb 100 3, 24 Soda eet 0,73 79),4 20,9 
Cel4! yw Cel44 6L3 4oo VEO ier 0,41 82,8 Aes 
Se 80,8 4,20 sleay eas Pen (OP 0,69 14,95 2500 
B KoHHe ash BHXORAaA B TPyYOKY 
KoutTpowb 100 0,94 Di 40) aod 0,56 85,4 14,6 
Cel4l y ‘Cel44 38,8 Cue JLbI Pape val rain ail) 0,46 87,8 Aa! 
Csis4 49,0 i 16,504 (2507 0,92 84,2 15,8 
Co3speBluuHe pacTeHHa 

KouTpoutb 100 engl cnegb| 4,25 0,19 86,8 £322 
Cel4l y Cel44 2lee 2,67 a 0,52 0,55 48,6 51,4 
Csi Aaa 8,98 2,47} 0,58 196 22,8 Tge 


cojlep*KaHHe CaxapoB HM HeOeKOBOrO a30Ta. YBeNHYeHHE COJepKaHHA Caxapo 

B JIMCTbAX NOBP@KCHHDIX PaCTeHHH IpOHCXOMT TaBHbIM OOpa3soM 3a CET 

caxapO3bl WH TOJIbKO B JIMCTbAX CO3peBIIeH MIWCHHIbI CHJIbBHO MOBbILMAeTCA KO: 
JIMYECTBO PeAYUMPYIOULHX CaxapoB. 

Coep2kanue Oe1KOBOrO a30TAa B HCTbAX MWEHHILbI B (asy KYMeHHA To wep 

M W€3Hi0 ObIIO MeHbIUe TO CpaBHeHHIO C KOHTPOJIbHbIMH pacTeHHAMH. OTa pas 

HHIa OCOCeHHO yBeJIHYMBaeT- 

Ta6uanya 3 Ca B cOospeBUeH MMeHHHe, 

IIpH 3TOM y MOBpexkeCHHbI 


ee G a xX o 
Bosaymuo-cyxoit | ~s Gueteax » nanase  PACTCHHI CHJIbHO MOBBILIAeT- 
2 BEC BA SOR BT | Momouenna nuenmust 4 AGCOMOTHO H OTHOCUTENIb- 
Msoronwi e s opt - HOe COJep2xaHHe HeOesKOBO- 
gs/ 9 | 82] x as 8 ro asota. Bomee BbicoKoe 
gs a o§ FS 5 3 = 
é.| ey eae aS z coyepxkaHve cCaxapOB HM He- 
ip) 1S) “ 

es : 6eKOBOrO a30Ta OOHapyKA- 
BaeTCH B YyKa3aHHble (pasbl 
a3BUTHA pacTeHuli H BCTeO- 

KoutTpovb OR S20F Zor SO 02 1,98 one ee 

Ss” 0,3} 0 |32,3)1,6; 0,60 | 2,62 
S89 1,0] 0 4,8|1,6| cen | 5,37 TloppiueHue cojepxKaHHa 
Gets 0,3) 22,31 29,6\4404 0,70 1,40 CaXapOB B JIMCTbAX NWeHHLbI 
Cel44 UNO ANTES) PAO) CON LGE 0,77 0,34 NO], BAMAHHeEM pajl\HOaKTHB- 


HbIX, H3OTOMOB, OYeBHAHO, 
oOycNOBIeHO TeM, UTO y STHX paCTeHHi CHBHO NOBpeEXJeCHbI reHepaTHBHBIe | 
Opranbl H Caxapa HE HCHONb30BaIMCb Ha HX (POPMHPOBaHHe, a Take B H3- 
BCCTHOH Mepe NOHWKCHHBIM CHHT€30M Oe/IKa B HCKOTOpHIe *basbl pasBUTHA pa- 
cTeHHii. 

AuaJlOrH4Hbl XapakTep MOBpexKeHHA OT pauoaKkTMBHbIX H3OTOIOB CTPOH- 
WHA HAOOMAICA B pyrom onbiTe c muenuuel (Taba. 3). 

Jlanupie Ta6.1. 3 NoKaspiBaloT, YTO 10 OSeHM YO3aM pafMoaKTHBHBIX 130TO- 
NOB CTPOHUMA paCTeHHA Obl MONHOCTbIO CTEPHJIbHbIe, XOTA BeC COJOMBI H 
MAKHHB! y MMeCHHIbI Ha Sr*? npu jose 0,3 MK/a Obl MpHMepHO TaKoli 2Ke, KaK 
Y KOHTPOJIbHBIX pacTeHHit. 

CpaBHnTerbHO HeOombUIOe CHYKeHHe ypoxkaa HaGmoanoch MO BbICOKOH 
HOSE PanwOakTHBHOrO u3Z0TONA HepuA. Takoe pasmuyve B JelicTBuM pajMoaKTUB- 
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‘ HSOTONOB CTPOHWHA H Wepia OObACHHeTCH, OYeBUHO, riaBHbIM OOpa3oM 
AKTepOM HX TlOcTynJeHHA H pacmpejeseHua B pacrenun. * 

CrpouuHi Mormoujaerca pacTeHusiMH HHTeHCHBHee, 4eM WepHil. Kpome Toro 
me 90% CTpoOHI{HA OT OOuero ero KOHUeCTBA B pacTeHHH COMepXUTCH B Hal- 


HOH 4aCTH, a WepHii, Kak 
> YKa3bIBaJl0Cb, B OCHOB- 
- SajlepxKMBaeTCsH B KOp- 
oH cucTeme. 

B onpite c OBCOM Towry4e- 
TakHe Ke pesysbTaTb! 0 
STBHIO = pa HOaKTHBHbIX 
TONOB, KaK H B OMIbITaXx C 
HULeH. 

Jnbit ¢ oBcom (Mockos- 
HM A-315) npopoyuaca B 


Ta6Omuna 4 


Bosyyuio-cy xoit Bec Ha cocyy 


Mso0ronbi 


COJIOMbI H 


sepHa MK HHbI 


KOpHelt 


PacTenHaA NepecTaBJIAJIHCb Ha pacTBOpbI 
PaQWOaKTHSHBIX H30TONOB OT MocaKH 
AO cospeBaHHa 


HbIX KYJIbTyYpaxX B COCY- Kourpomp| 7,3 | 100 2 |) OG 1,4 | 100 
OOLEMOM B OJMH JHTp. S08 3,5 | 48,0; 11,0) 98,2) 1,3 | 92,9 
Cs187 ie Olde OO Aidt 85,7 
Be REDE IOS MO ee ncecea tL Mra’ a P83. |/ 74rd ROD) 
JHKIOPH paWoakTHBHbIX 
PONOB CTPpOHIHA, We3HA H PacteHus nepecTaBAIHcb Ha pacTBOpbI 
aa. OBec Tak Ke Kak H PaHOakTHBHbIX H3OTONOB C KOHIa (Pasbl 
HHA OKagaJicn HaHOouee KYUICHHA JO CO3peBaHHA 
CTBHTeJIbHBIM K TOBpexK- S10 7,9°|, 95,9] 11,0) 98,2.) 476 | 114,3 
emy jlelicT (ra61. 4) ster 4,0 Gite OF TG Geena maleate linet Ordena 
elie a ata Ces | 12°4| 169,9 | 12,7 | 113,4 | 4,8 | 128,6 


AOAKTHBHOrO u3us1yue- 
B (asy KyUIeHHA. 

LocTaTouHo Opiwio NepecTaBuTb pacTeHHA Ha paCTBOpbl palWoaKTHBHbIX H30- 
oB Ha 19 jHeli M032%Ke, Kak MNOBpexKjlarojee MelCTBHe OT He3HA CHJIbHO 
HbINHJIOCb, A HO CTPOHIMIO MOIHOCTbIO OTCyTcTBOBasO. Ilo paquoakTHBHOMy 
rOHY IlepHA, BHeECeHHOMY B Govlee NO3 AHH Cpok, HaOmofalcn axe cyyali 
STHOH CTHMYJIAUHH pOCTa pacTeHHH H MOBpILeHHe yporwkas. ; 
SMeOBAaTeJIbHO, JICEHCTBHE pajMoaKTMBHbIX H30TONOB B SHAYHTEABHOH CTe- 
A 3aBUCHT OT (pa3bl pasBUTHA pacTeHus. C BOSpacTOM pacTeHHH MOBbILMAeTCA 
JMUMBOCTh K TMOBPermKlalouleMy J[CEHCTBHIO pafWOaKTHBHbIX H3OTONOB. 
e3yJIbTATbI ONbITOB C NWeHHUeH H OBCOM MOKa3bIBaloT TakxKe, TO HanOoulee 
>HOe OTPHUATeIbHOe BJIMAHHE pavoaKTHBHOTO U3/yyeHnA HaOsOJJaeTCA 
PeHepaTHBHbIX OpraHax pacTeHHli. 


Ilocrymnui0 


CKOBCKad CesIbCKOXO3SAHCTBEHHAA akaeMuA 
. 24 VII 1956 


um. K. A. Tumupsasesa 


477 
\H, vr. 141, Ne 2 


jlokzanp Akagemun Hwayk CCCP 
ate 1956. Tom 111, N22 


PU3ZHOJIOTHA PACTEHHH 


WM. J. HBAHOB u H. T. HOPAAHOB 


KCAHTOFEHATbI KAK CTHMYJIATOPbI POCTA HEKOTOPHIX 
CEJIBCKOXO3AMHCTBEHHbIX KYJIbTYP 


(ITpedcmaeaeno axademuxom A. H. Onapuxroim 380 V 1956) 


B HeKOTOpbIx Hallux pa6oTax Oplio UCceOBaHO MHrvOupyroulee elCTBLE 
KCaHTOreHaTOB Ha MeTaJWICOJepxKallMe SH3MMBI: eHONOKCHAasy (1), KaTauasy 
(?) u mepoxcugasy (3). Wurn6upyiomee jelicrave oOn3aHO SH-rpynne KcaHTo- 
reHaTOB, KOFOpad BCTyMaeT B KOMIIJICKCbI C MeTaJIJIaMH IPH KOHICHTpallMax 
LO TO oN 

B HacTOmmeM COOOMLEHHH MbI TIpHBOJMM pe3yJIbTaTbI HCCJIeMOBAaHHA WeOd 
HbIX MOHOKC@HTOreHaTOB KaK CTHMYJIATOPOB pOCTa KOPHeBOM CHCTeMbI, HCXO]A 
W3 TipeqmonO*KeHuA OO AKTHBHPYIONIEM BJHAHHH THONOBOH Ppylnbl STHX Be- 
mecTB. B OcHOBe CTHMyMpylomlero adcdeKTa KCaHTOreHaTOB, MOBHAMMOMY, 
JIQKUT OKHCJTCbHO-BOCCTAHOBHTEJIbHbIM ~=MexaHw3M SH-rpynnbl, kOTOppIit 
MOXKET BHAT Ha Mpoweccbl pocta pacrenus. Takoe yTBepxKjeHve OnMpaercA) 
Ha aHaJIOrMio C AKTHBUPYIONMM BJIMAHHeM TvOTaTHOHA, WHCTeHHa, THOTKO- 
JeBOW KHCOTHI WH APyruX Ha CyJb*Prvj]pHJibHble *PepMeHTH! (AMUJIAa3sy, Nallan- 
Ha3y, CyKIHHernypasy u Ap.). Kpome Toro, B kauecTBe CTHMysIATOpa pocTa 
M3BeCTCH H30TIPONMIKCaHTOreHaT B-MepKallTypOBoH KUHCJOTHI (4), B cOocTaBe 
KOTOpOM HeT CBOGOAHOM cybiru_pusLHoH rpynnst. 

OObekTamMu HCCeLOBaHHA ObIIM O8HMBbIe NweHvUbI Jlr~oTecuenc 329 u nue 
Huila 301, poxb 70, parc 29 uw KneBep. CemeHa oOpaOaTpiBanuch MeTus (MKI)-, 
stun (OKT)-, usonponua(MIIKI)-, Oytua(BTKI)-,  us06ytun(MBTKT)-, 
amu(AKI)-, usoamua(MAKI)-n Gen3ua(B3KI)-kcanTorenatamu. Tlapas- 
JI@IbHO, JIA CpaBHeHHs, ucceoBaica TruypoxunouH (IX) — crumyaatop, 
nmpumMenenupid M. Tlonospim (°). 

II]popacranve ceMaH MpoBOsuTOCcb B yalikax Ilerpu, mocie HamMaunBaHus 
B TeyveHHe 6—7 4acOB IpH KOMHATHOL TemMepatype 18—20°. O6pa6aTpBaHue 
C€MAH KCaHToreHaTaMH JWiMsOcb 1—3 vaca, NpH KOHWeHTpalinax | : 5000 
1 : 50 000. B kaxkyy1o uauiKky NoMemamocb No 20 ceman. MakcuManbHad Blaxk 
HOCTb TlOJepxKHBANaCh MepHOMYeCKHM CMa¥HBaHHeM (PuMbTPOBaMbHOl Gy 
Mar B Yalikax. PesyJIbTaTbl yYUMTbIBAJIHCb 0 H83MeHEHHIO JJIMHbI KopHeii 20 3e-7 
peH (cM. TaOz. 1). 

H3 Tada. 1 BuAHO, ITO MeNOUHbIE KCAHTOreHaTbI CTHMYIMpyIOT pocT KopHeli 
O3MMOU mueHHubI JI~orecueHc 329. MaxcuMaJibHyblli addext (Ha 72,6—74,4% 
BpIe YM Ha BOJAHOM KOHTpoue) HaOmoaeTca pH OSpabotKe y MIIKT 
BTKI’ npu passeyenun | : 30000 —1: 50000. Tlpogomxutenbuocts o6pa- 
OOTKH C€MsIH KCAHTOreHaTaMU HE OKA3bIBaeT 3AMCTHOFO BJIMAHHA Ha CTHMyJIU 
Pylon sdexr. B HauiMx ombirax He Opli0 OGHapy2xKeHO 3aBHCHMOCTH MeX*KIY 
CTHMYJIMPYIOUuLM S*PeKTOM HM TMOOXRKCHHEM KCAHTOPeHATOB B FOMOJIOrMYeCKOM 
pany. Campiit Oobuimit cTuMysupyiommmit sddeKT HaOmojaica y pamica, y ko 
TOPOrO B OTJCJIbHBIX CYVAAX CpeAHAA LIMHA KOpHel yBenuuuBanach Ha 225% 
0 CpaBHeHHIo C KOHTposeM. MaxkcnMaJbHbI NpupocT y nmennupl 301 jocTu- 
ra 59%, y pxH 38% uy KeBepa 23%. 

B ced yiouyux onbitax Opiia NOcTaBnena 3ajada NpoBepuTb CTHMY Mp YOU 
sex sTHIKCAHTOreHAaTAa B NOUBEHHBIX YCAOBHAX B Na6OpapopHolt OOCTAHOBKe. 
BpipaliuBanne NpOBO_NAOCb B Cocyyax JMamMeTpom 25 cm. Cemena pacnpejea- 
JHCb NO 15 3epen mnennup Jlorecuenc 329 nm pxu 70 Ha KaxKgEIi cocyy. Dee 
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AL Aleve, 1 


¥ 
F : ; , ee Maxkcum. 
Kr Koutposb | 4 : 5000 | 1: 10000 | 4 : 20000} 4 : 30 000) 1 : 50 000 npupocr 
: IImenuuna JlwtTrecnenuc 829 
MKT em Csi 6,62 9,24 10,23 10,0 8,81 
% 100 93,7 128,4 142,6 wW 139,4 {22,8 42,6 
SKI cm 7,26 9,00 10,53 10,68 15,57 441,45 
% 0 124,0 143,6 147,0 159,8 1535 59,3 
MINKE cm 7,02 1457 a 11,4 12,12 12,12 
% 100 166,6 159,5 162,3 172,6 172,6 72,6 
BTK! cm 7,05 dared 10,8 cE lel 12,3 10,5 
o 0) 157,4 153,14 157,4 174,4 148,9 74,4 
MBTKT cm 8,73 10,17 BS 12,6 12-3 12,17 
% 100 116,4 134,3 144,3 140,9 138,7 14,3 
AKT em 8,47 11,34 10,83 11,4 10,85 4430 
% 400 132,6 127,8 134,6 128,0 134,0 24,6 
MAK? cm 8,55 14,24 10,65 11,38 13,96 42,56 
% 100 432,4 124,5 deen 163,2 146,9 63,2 
B3kK.r em Tics 10,40 Aer 11,40 10,03 10,17 
| % 100 131,4 147,9 144,0 139,4 128,5 47,9 
rX cm 8,35 (a) 8,07 7.62 8,68 8,76 
| % 100 91,0 97,8 92,4 103,8 104,9 4,9 
TImenuna 301 
SKC cm URS} — 16,0 — 13,6 44,2 
% 100 —_— 141,6 _ 120,2 125,6 41,6 
AKT cm 9,9 _ 13,4 — 15,8 13,6 
ae 100 _— 13554 — 159,5 13753 59,5 
Panc 29 
OKT emu Out 1,46 2,04 ayaa 339e 4,05 
a 100 108,9 1£5,4 243,0 286,9 288,3 188,3 
MBTKI. cm 1,42 2,07 2,9 2,28 3,38 4,05 
% 100 138,7 204 ,2 1€0,5 238,0 285,2 185,2 
AKT cm 1,45 3,84 1,72 3,67 | 3,€8 3,80 
or 100 264,8 C2050 283, 253,8 262,0 22050 


IOPHYeCKHE HaGMOJCHHA BeHCb B TeveHHe 70 AHeli. Bpio COnapyxKeHo, uTO 
Ke B KOHUE BTOPOH HefeH pacTeHusA, OOpaboTannpie OKI, mpH KoHWeHTpa- 
ax 1 : 30 OOO—1 : 50 000, o6roHaH B pocTe KOHTpOJIbHbIe pacTeHusa. B Kon- 

TlepHoya BereTawHu HCCsIeOBaOcb HakOMeHHe CyXOro BeNLeCTBa Ha3eMHOIi 


CTH pacteHuli (cM. TaOs. 2). 
Taoauna 2 


Bec cbip. Ben. BT Bec cyxoro peu. Br 
Konueu- Yucs0 
Kyabptypa mnt Ha OHO B% 
Tpaluua | pacreHHit)  o6yuii pectoune OOWLHE pacreuue 
Jlroreciiene | Koutpoup 15 25,00 4,665 7,310 0,487 400 
329 1: 30 000 141 38,00 3,460 11,310 1,028 211 
1: £0 000 14 39,00 2,789 41,525 0,823 169 
1: 70 000 14 32,00 2,285 7,815 0,558 415 
Ponb 670 5 KoutTpesb 15 29,00 1,983 8,210 0,5€0 100 
1: 50 000 11 41,00 3,730 11,550 1,050 194 
| 4° F0 000 14 42,00 3,000 41,765 0,840 153 
1: 70 000 15 43,00 2,870 9,800 0,€60 120 


MaxkcuManbuoce HakomieHne cyxoro BemectTBa (111% y JIrecuenc 329 u 
% y pxu 70) COnapyxKeHO mpH KoHWeHTpanHax | : 30 000. 

PesyabTaTbI NpOBeeHHbIX HAMH ONBITOB JaloT OCHOBAHHA CUHTATb, YTO KCaH- 
‘eHATbI ABJISIOTCA CTHMYJIATOPaMH pocta KOpHeBOH cucTemBI. B pe3ybtate 
IMYJIMpOBaHHA pocTa KOpHeli Ha8eCMHaA YaCTb TakxKe OMepexKaeT B pocTe 
CTHMYJIMPpOBaHHbie pacTeHHs. 


HaysHo-nccemopaTembcKHH =H 
TeEXHOJIOPHYeCKHH HHCTHTYT 
BHHOACIHA WH MHBOBAPeCHHOH MPOMbIIJIeEHHOCTH 

Coun, Bowrapua 


ILMTHPOBAHHASA JIMTEPATYPA 


1Y, 0. Upauos, JAH, 95, Ne 5, 1255 (1954). *H. O. UBanoes, Jloxn. Boar. 
, 7 Ne 2, 44 (1954), % HW. I. Mpauos, Jloxa. Eoar. AH, 7, Ne3, 57 (1954), 4 Am. 


. 9535877; C. A. 45 3986 (1951). ° M. Ilonos, Mss. wa BAH — Buon. uucr. (1954). 
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Ilocrynu0 
2 V 1956 


JToxnayn Akagemuu nwayx CCCP 
Lae” 1956. Tom 141, Ne 2 


PH3HOJIOTHA PACTEHHP 


WM. A. MAPbAXHHA 


OCOBEHHOCTH BUOJIOrMH WBETEHHA KACTPHPOBAHHbIX 
WUBETKOB {fILEHMILbI 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeoim 17 VIII 1956) 


B cejeKIWOHHOHM HW CeMeHOBOYeCKOH paOoTe c MMeHHHeH YacTO TIpMMe- 
HACTCA METO], KaCTPallHH WBeTKOB. BuomoruA WBeTeHHA KACTPHPOBaHHbIX IWBeT- 
KOB HM€eT CBOH OCOOCHHOCTH, OTParKaloulveca Ha XapaKTepe OMIbWIeCHHA M Ha 
nowysenuu moTomcTBa. Ilostomy MpeycTaBseT HHTepeC CpaBHUTebHOe U3y- 
yenHHe OMOOrHH WBeETCHHA KACTPHPOBaHHHIX HM HeKaCTPHPOBaHHbIX IWBeTKOB. 

Hamu mpopoqusmuch HaOsI0JeHHaA 3a IbeTeEHHEM KACTPHPOBaHHbIX HW HeKa- 
CTPHpOBaHHbIX I[BETKOB (PePpTHJbHbIX (OPM MCXKBHAOBLIX THOpuyAoB Tr. vulgare 
Host. * Tr. turgidum L. (Ogecckuu cemekIHOHHO-reHeTH¥YeCKHH MHCTHTYT 
WM kadeypa JapBunusmMa MocxkoscKoro rocyapcTBeHHoro yHuBepcuTeta, 1952—~ 
1954 rr.) mw Ha mmenuyax Mocxopxa Tr. vulgare Host. u Popyencdopme 10 Tr. 
durum Desf. (SoHambHbIi MHCTHTyYT 3epHOBOrO xo3siicTBa HeuepHo3semHon 
nmomocbl, HemuunosKka, 1955—1956 rr.). 

~ Kak u3BeCTHO 43 WHTepatyppl (} 4) H NO HalIMM HaOsIOeHUAM, Ip OTKPbITOM 
IBeTCHHH IWBeTOK MMICHHIbl OTKPpbIBaeTCA C MOMOMIbIO HaOyxXalonlux JOAUMKYA, 
KOTOPbIe pa3BuraloT IBeETKOBbIe YeyH. L[BeToK OCTaeTCa OTKPbITHIM 15—20 MH- 
HYT. SaTeM JOJMKYJIbI CLEXKUBAIOTCA H IBETKOBbIe YELIYH CMbIKaIOTCA (I[BETOK © 
3akpbiBaetca). I]pH STOM CBOs TblIbia B OOMbIIOM KOMMYeCTBE TonmayaeT Ha 
PbIIbUe H MpOMSBOAUT onsmofoTBOpeHue (pue. 1,4 a, 6, 8). 

Ilo HamivM HaOsOJeHHAM KaCTPHPOBaHHble UBETKH OTKPbIBalOTCA OHOBpe- 
MeHHO C H€KaCTPHpOBaHHbIMH Tak?Ke C NOMOMIbIO HaOyXUIMX aquKy (KOHTpo- 
JEM K KaCTPHPOBaHHbIM IBETKAM CJlyKHJIM He€KACTpHpOBaHHble COOTBETCTBYIO- 
mero ydacTKa BTOPol NOMOBMHbI TOrO Ke KOOCAa, a TAaK2KE WBETKH CXOAHO pas-~ 
BUTbIX HE€KACTPHPOBaHHbIX KOIOCbeB). KacTpHpOBaHHble IBeTKH OCTaloTCA 
OTKpbITHMH 30—40 MunyT, a wHOrga u 11/2 4aca,T. €. Robe, YeM HeKaCTpH- 
pOBaHHBIe. 

B ormmuve OT HeKaCTPHpOBaHHBIX UBeETKOB JIOMMKYM KAaCTPHpOBaHHbIX © 
IBeTKOB H€ CbeXKHBAIOTCA Cpasy MOce WBeTeCHHA, a OCTAaIOTCA HaOyXIIMMU JO 
2 cyTok (puc. 2 6, 42). Wepes fenb noce UBeTeHHA 3aBx3b (OMMOLMOTBOpeHHad 
VM .HEOTMJIOAOTBOpeHHad) paspacraeTca B WHpHHy (B HalpaBseHHu We MexKLy 
yellyaMM) HM B TOJMMHY (B HallpaBeHHH K CTCHKaM IBeTKOBBIX 4ellyit) 


Puc. 1. CocrosHue 3aBa3H HeKaCTpHPOBaHHOTO LBeTKA MIMECHHIbI BO BPeMA UBeTeHUA: a — nmeped 
IBCTEHHEM (I[BeTOK 3aKPbIT), 6 — BO BPeMA WBeTeHHA (I[BeTOK OTKDPBIT), 6 — Moce WBeTeHHA 
(IBETOK 3aKpbIT) 

Puc. 2. Cocrosuuve 3aBa3M UBeTKa Ha BTOpbIe CYTKH Mocye UBeTeHHA: a — paspocmasca 3aBAa3h 
H€KACTPHPOBAHHOTO OMNVJIOMOTBOPeHHOrO UBeTKa, 6 — paspocilascA 3aBA3b KaCTPUMpoBaHHorG 
HCONMONOTBOPCHHOTO UBeTKA, 6 — PaSPOCINaACA 3aBA3b H JIOMMKYIH KaCTPHPOBaHHOrO ONAOMO- © 
TBOPeHHOrO iWBeTKa 

Puce. 3. Cocrosnue 3aBa3H Ha 3—4 CyTKH Mocue WBeTeHHA: @ — Hayao pocTa 3aBA3H B HAY 
Y H€KacTPHPOBaHHOrO ONJOAOTBOPeHHOrO UBeTKa, 6 — paspocwiascA B WHPHHY MU TOMMMHY 34 
Bi3b KACTPHPOBAHHOrO HeOMJOLOTBOPCHHOTO IWBeTKa 

Puc. 4. Cocrosnne moquKya: a — Jo uBetenua, 6 — B NepHoy WBeTeHHA, 6 — Nocne WBeTeHHA 
HeKACTPHPOBaHHOTO IBeTKa, @ — Ha BTOpble CYTKM NOcwe UBETeHHA KaCTpMpoBaHHorO UBeTKAa 
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Pue. 4 


Puce. 3 


Puc. 4 


7. 441, Ne 2, Mappaxuna 


f 


>. (2 6, 6). Tonmnna 3aB93H K STOMY BpeMEHH ene HefocTaTouHa, YTOObI pa3- 
MHYTb UBETKOBBIC YELYH JI MOBTOPHOrO OTKPbITHA UBeTKa. 

Hasuune k STOMy BpemeHM y KaCTpupoBaHHoro WBeTKa HaGyXUIHXx JIOMKY JI 
HBOJMMT K NOBTOPHOMY OTKPbIBaHHIO ef, JaxKe CCIM MPOHSOLIIO ONJOOTBO- 
ive. JIOMMKYIM KaCTpHpOBaHHOrO UBeTKA, OCTABasch HaOyXUIMMM B TeyeHHe 
-2 jue mocie UBeTeHHA, C paspacTaHHeM 3aBs3M TaK2«Ke paspactaroTcs 
mupHHy (pe. 4 2). 

Y HeKaCTpHpOBaHHbIX UBETKOB JOAHKYJIM ChexMBaloTcs cpasy Tocyle UBeTe- 
a (puc. 4 8, | 6) m MoBTopHoro OTKpBITHA WBETKA He NpoUcxo_UT, HeCMOTpA 

paspacTanne 3aBsa3H (puc. 2 a). 

Ha TpeTbu cyTKH mocne WBeTeHHA, eC MpoOHscIUO OnNOLOTBOpeHHe, 
KaCTPHPOBaHHbIX H H€KaCTPHpOBaHHbIX IWBETKOB HauHHaeTCA pocT 3aBA3H 
WIHHY (pvc. 3 a). HanOonee wupokaa YacTb 3aBA3H MOAHHMaeTCA BBepXx, 
PeCTaeT JABUTb Ha IBETKOBbIe YEH, H WBeTOK 3aKpbiBaeTca. Ecau y KacTpu- 
BaHHBIX IBeTKOB ONJOJOTBOpeHHe He NpoHsoMIO, TO Yepes 3—4 AHA TOCHe 
eTCHHA WHpPHHa H TOJMHHA 34BA3H 3HAYHTeIbHO yBeHuMBaeTCA (puc. 3 6). 
IUKYJIM K STOMY BPCMeHH CbEXKHBAIOTCH, HO 3aBA3b, MEXAHHYECKH HajlaBJIN- 
Ha CT€HKH UBETKOBBIX Yel yi, He Jae€T BO3MOXHOCTH IBETKOBbIM YeLIyYAM 
MKHYTBCA. 

TakHM oOpa30M, K@CTPHPOBaHHBbIit HEOMJIOJOTBOPeHHbIi IBeTOK MOKET 
faBaTbC OTKPbITLIM JO 4—5 AHel, a HHOra H Ooee. OnOAOTBOPeHHbI KaCcT- 
[POBaHHbIM WBeETOK OCTaeTCA OTKPbITbIM OKOJIO CYTOK, B TO BP€MA Kak HeKa- 
pHPOBaHHbIH WBETOK MUWJCHHIbI IPH OTKPbITOM IBeTCHHH OTKPbIBaeTCA Ha 15— 

MHHYT. 

CieOBaTesIbHO, KaCTpallHA UBeETKOB MIWICHHUbI He TOJbKO ABJIAeTCH epez- 
BOM YCTpaHeHHA NMoMakaHuA COOCTBeCHHOM MIbWWIbIIbI Ha pblIblle UBeTKa, HO 
cnocoOcTByeT Oomee JJHTeIbHOMY HaXOKJeHHIO CFO B OTKPbITOM COCTOAHHH. 

Tlostomy BO3MOXKHOCTh NonasaHusa ph CBOOOAHOM OMbIJICHHH WyXKOH MbIVIbILbI 
| PbIIbIe Y KACTPHPOBaHHOrO UBETKA 3HAYHTEJbHO OCJIbUIad, YEM y WBeTKa 
KaCTPpHpOBaHHOro. 


3oHabHBIM HaYYHO-HCCIeAOBaTeIbCKHH HHCTHTYT Toctynu.10 
3epHOBOrTO XO3HlicTBa HeyepHo3emMHOH MOJIOCHI 17 VIII 1956 


LMTHPOBAHHAS JIMTEPATYPA 


17. A.Ba6anqxau&48, LiBeTeHHe, oMblmeHHe H ONMOOTBOpeHHe MueHHupl, 1956, 
A. I. Popuu, Uss. TCXA, s. 1 (1953). ? B. H. Hu koaaesa, Cenexuua u cemero- 
nctpo, Ne 7 (1949). 4T. B.Tlepyuosa, Asropepepat KaHAusaTCKol AuccepTaunn, 
lecca, 1954. 
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PU3HOJIOTHA PACTEHHE 


M. X. YAMJIAXAH u T. B. HEKPACOBA 


BJIMAHHE BATAMHHOB HA TIPEOJOJIEHHE MWOJIAPHOCTH 
Y 4EPEHKOB JIMMOHA 


(ITpedcmaeneno axademuxom A. JI. Kypcaxoeoim 3 VIIT 1956) 


IlonspHocTh pacTeHHi, B OCHOBe KOTOpOH wexKaT MOpdo-@usnvoOrH= 
yeCKMe pasM4YHA MpOTMBOMOJOMKHIX CTOPOH KJIeTOK, TKaHel HM OpraHoB, Han- 
Oonee APKO BbIABJIAIOTCA Ha YepeHKaX pacTeHHl, Y KOTOPbIX Ha MOpq@o,oruye= 
CKM HWKHUX WIM Oa3asbHbIX KOHUaX OObIMHO OOpPasyIOTCA KOPHH, a Ha MOp@o- 
JOrM4eCKH BepXHUX WIM alHKaJIbHbIX KOHIaX — CTeOJIeBbIC modern. M3BecTH 
(pakTbl CMeULCHHA HAH MpeosoJeHuA NOMAPHOCTH Y paCTeHHi, OTMM4ArOWMXCcA 
BbICOKOM CHOCOOHOCTbIO K OOpa30BaHHiO KOPHeM,— TaKHX, Kak HBa, TOMATHI, 
yepubiii nacuen u Plectranthus fruticosus(*,* *). dacnosTHx akTOB yBeM4HOCb, 
KOra CTA MPpHMeHATD NpelapaTbl BeueCTB BbICOKOM Mu3HOMOrH4YeCKOH ak- 
THBHOCTH: B pesybTaTe OOpaOoTKH MOpdosIOrM4yeCKH BePXHAHX KOHILOB cTe6Jie- 
BbIX UEPCHKOB TONOJA WH OapxaTueB claObIMH pacTBOpaMH OeTa-HHAONMTYKCYC- 
HOM HW anpca-Had*pTHyKCYCHOH KHCJIOT Ha HHX ObIJIM NOJLYYeHbI KOpHH, a y adl- 
TeH TO]. BMAHHEM TapOB MHAOJIbHBIX H Ha*PTOJbHbIX COCMMHCHHH KOPHH T10- 
ABHIMCb MO BCeH JIHHe YepeHKos (°, ”, 8). 

OyHako He y BCeX pacTeHHH MOXKHO JOCTHIHYTb MpeooJeHuA MoMApHOCTH 
oOpraHooOpa3s0BaHHa C MOMOILbIO OeTa-HHAOJIMIYKCYCHOH KHCJIOTHI HIM revTepoayk- 
CHHa HM CXOJ{HBIX C HHM BerecTB. Kak MoKa3aJiM Halli onbiTpl (4), y pacTeHnu, 
YepeHKH KOTOPHIX OOpasyioT KOPHH Oowlee MeqJICHHO, B YaCTHOCTH y 4YepeHKOB 
JIMMOHA, BOSJeHCTBUA OHOrO TOJIbKO reTepoayKCHHa HeOcTaTOUHO: OOpasoBa- 
HHe KOPHel Ha allHKaJIbHbIX KOHIaX H CTeOJIeEBbIX NOOeroB Ha. Oa3asbHbIX KOHWAaX 
yAalOcb MOMYYNTb JIHUIb B Pe3yJIbTATe KOJIbILCBAHHA AMHKaJIbHbIX KOHILOB, UX 
oOpaOorKH B pacTBope rerepoaykKcHHa HM OOMa3KH MeCTA KOJIbICBAHHA CMECbIO 
NaHOMHa C reTepoOayKCHHOM. ITH OMbITHI WOKa3asH, YTO HApYUWIeHHe NOJAp HOCTH 
opraHooOpasoBaHus y YepeHKOB CBaA3aHO B HepBY!lO O¥epesb C HapymieHueM 
OObIMHOTO HepeqBUHXKeHHA BeeCTB, Ha YTO OCOOeHHO BAMHIOT reTepoayKCHH 
M KOJIbuUeBaHHe. 

B cBxA3H C 89THM HAMM OplIM TpeANPHHATH! aMbHelilMe WIarH 10 H3y4eHHIO 
BOSMOXKHOCTeH XMMHYECKOPO BOSeHCTBUA Ha CMeLEHHe MOAPHOCTH y YepeHKOB 
JuMoua. B opanKepee Cranium ucKyccTBeHHoro KiMMata Muctutyta (busnos0- 
rum pactrenua AH CCCP serom 1956 r. Opt nocTaBeH onbIT c yepeHKamu 5— 
7-MeTHUX CesHueB uMoHa Hoso-Fpy3uuckoro. Uepenku Hapesamucn c TIpHpo- 
cTa Mpouloro rofla WH BeCHbI TeKyMlero rojla WHHOK 16—18 cm u JenuaUch Ha 
ype rpynnbt: B I rpynne o6paSorKe noyBepramnch 6a3aIbuble KOHIbI, a Ha aliu- 
KaJIbHbIX KOHUAX OCTABJIAINCh NO TPH HaNOJOBMHY MospesanHpix wucta; Bo Il 
rpymne OOpaoorKe noyBeprasHcbh BEpXyWIeUHbIe KOHIUbI, a JIMCTbsA OCTABJAJIUCh Ha 
Oa3abHbIX KOHMAX. KOHIbI YepeHKOB O6enX Ppyit Obl MOrpyxXeHbI B pacTBOpbI - 
Cle YIOUMX BewecTB: 1) rerepoayKcuH 0,2 r/m, 2) rerepoaykcun 0,2 r/nm nace 
KOpOMHOBad KucOTa (BHTaMuH C) 2,5 r/n, 3) rerepoayKcuH 0,2 r/ u THaMHtl 
(BuTamMuH B,) 2,5 r/a, 4) rerepoayxcuH 0,2 r/m uM muporannon 0,5 r/q 
5) KOHTpOdb, BOsa. B kaxkOM BapHaHTe OMbITa Opim0 BasaTO To 14 YePeHKOB; Ta- 
KAM 0Opa30M, BeCb OMbiT Obit NOcTaBmeH Ha 140 uepeHKax. 
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Onpit Opi Hayat 7 VI, o6paGoTKa YepeHKoB B pacTBOpax BeuleCcTB Tposou- 
alacb 21 ac, Noce vero YepeHKH Obi HOMeIeHBI B MapHuK BO BUJaKHbIit 
COK, Ile H HaXOHIHCb B TeYeHHe BCero BpemMeHH TIpOBeAeHUs OTIBITA. Uepenkn 
Ppylnb! Obi BbICAKEHbI B MecoK 6asaIbHbIMH KOHWAMM, a YepeHKH BTOpOH 
yb! — alKaJIbHbIMH KOHWaMH. B Teyenve Bpemenn oT 7 VI yo 25 VI 
Milepatypa B OpakKepee KoseOasacb B npeenax oT 20° B HOUHOe BpeMa JO 
)’ AHem; c 26 VI Temnepatypa cHnsusacp B cpeqHeM Jo 15—20°. 

-Bnicokaad TeMMepatypa WM ONTHMasbHas| BAKHOCTh BOSAyXa B MapHHKe 
locoOcTBOBaIN ObiIcTpoMy pocTy noGeros, KawWOCOB HM KOpHeli; y nepepepHy- 
IX YEPCHKOB y2XKE Yepe3 HECKOJIKO AHEM JIMCTbA as reorponmueckne U3rHnObl 
MIPHNOAHAH CBOH MWaCTHHKH BBepX. 

Pocr noGeros Ha yepeHKax HaOmojaica ye yepes 10 qNeli: na 18 VI npu- 
PHO NOMOBHHA YepeHKOB, NOCaxKeHHbIX Oa3aJIbHbIMH KOHIAaMH, OOpasoBasa 
96erv, a K 1! VII unco 4epeHKos c nNOGeraMu B KaxKJOM BapMaHTe JlOCTHrIO 
—ll. Y nepepepHythix yepenKoB noGern OOpas0BaNucb TOsbKO B KOHTpoue, 
3 VI ux Opino 2 uw 11 VII — 11; y sepenkos, o6pa6orannpix rerepoayKCHHOM 
Mi reTepoayKCHHOM BMeCTeC JpyruMu BemecTBamH, Jo 11 VII nmoGerop Ha 4e- 
SHKaX He OplJO. 

Tlepspoe HaOmofenne 3a cCOpas0BaHHeM KOpHeii HM KasIIOCOB OblIo CemaHo 
> VI, Korfla 43 MecKa OblIH BbIHYTbI MH MpOCMOTpeHbI BCe YepeHKH. Bo Bcex Ba- 
MaHTax, rye YepeHKH OplIM MOCaKeHbI OasaIbHbIMH KOHIaMH, OOpasoBanicb 
OPH: B BapHaHTax c OOpaOoTKOH reTepoayKCHHOM UH JPyrHMH BewlecTBaMu 
SpHH NosBusHeb y 1O—12 yepenKoB, B KOHTPOJIbHOM BapuaHTe y 5 YepeHKoOB; 
STaJIbHbIe YEPCHKH B OOJbUIMHCTBE HMeH KavwiocEl. Y mepeBepHyTbIX YepeH- 
OB KOPHH Ha allMKaJIbHbIX KOHIAaX OOpas0BaJINCb TObKO B J[BYX BapHaHTax: 

8 “epeHKoB, rye K reTepOayKCHHY OOaBAAacb ackKOpOHHOBas KUCsIOTA, 
9 uvepeHKOB, rye K reTepoayKcuHy JoOaBaasca THaMuH. Ha OasabHbix KOH- 
AX TIEPCEBEPHYTHIX YEPCHKOB BO BCeX BapHaHTax MOABHJINCb Oesble HalIbIBbI — 
AJIIOCbI, OoJee KPYNHble B CLyYae ACKOPOHHOBOM KHCJOTbHI H THAMHHA H MeHee 
DYIIHbIe B CLydae rerepOayKCHHa H reTepOayKCHHa C UMporaJJIOIOM; B KOHTpovie 
ANJHOCHI ObIIH Cabee. 

OJPOOHBIM yueT COCTOAHHA YepenKoB Opin MpousBeyeu 11 VII, rT. e. vepes 
4 HA MOcMe Hatada OnbiTa. PesybTAaTbI STOO yYeTa MpecTaBJeHb! B TAO. | 
Ha pue. 1, 2. 
; Ta6auna 4 


Banaue rerepoaykKcHHa H BHTaMHHOB Ha OOpa30BaHHe MOOeroB H KOpHelt y HOpMaJIbHO 
: OPHCHTHPOBaHHbIX H MepeBepHYTHIX. UePeHKOB JIHMOHA 


HopMasbHO OpHeHTHpOBaHHble yepeHKH MepepepnHytpe yepeHKu 
Uucslo wepeHKOB Uncio vwepeHkos 
= = 
: E : 
= g 
EemjectBa : = = & ; s = & 
a a ES eg a Kopuu a BS Ss a. Kopnu 
4 | Se fe} = [= Riess ° 
S| relies o me 4 En o “= i 
‘a s ie) 3) \O OO 3) 
: Sei me. [oes he 2 pe} 
A iS = = 
3 $5 o B TecKe S38 o B lecKe 
ferepoayKcuHn 14 8 — 44 | Muoro, kpyt- 14 _ 8 — == 
HBbIe 
YetepoaykcuH+| 13 11 oo 43 | Muoro, Kpym- 14 _— 2 11 Muoro, Kpyli- 4 
-++ackop6MHO- HbIe HbIe 
Basa KucdoTa 
ferepoayxcuy+|] 14 9 af 43 | Muoro, Kpyl- 14 — — 14 Muoro, Kpyli- 
+THaMHAi HbIe Hble 
PerepoayKcuH+ 14 11 a 44 | Muoro, Kpyn- 14 — 8) 2 | Mano, meaxne 
+ MMporaJtaqou HEIe 
. | Kontpowb Boga 14 11 4 11 Maao, Meakue 14 11 _— = — 


Jlauupie Ta6a. | MOKa3bIBaroT, ITO OOMbIUHHCTBO HOPMAMAbBHO OP H- 
HTH pPOBAHHbIX YepeHkoB AamH noOeru u KopHH. Meupuie mo6eros 
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IM YepCHKH B BapWaHTax C rerepOayKCHHOM H C reTepoayKCHHOM H THAMHHOM; 
IbIUe YePCHKOB C KOPHAMH HU Ooslee CaOble KOPHU ObLIH B KPHTPOJbHOM Ba- 
uTe. JloOaBeHHe K reTepoaykKCHHYy acKOpOHHOBOM KHCJOTHI, THAMMHA WI 
Oradoa MaO NOBJINAO Ha CKOPOCTh COpasoBaHusA HM pOcT KOpHeli YepeH- 
STOW Ppylbl, HO B BAapHanTax C aCKOPOHHOBOH KHCIOTOM HW THAMMHOM KOpHH 
a30BaIMCb HE TOMbKO Ha NOBepXHOCTH Cpesa, Kak B BapHaHTe Cc reTepo- 
CHHOM, HO H BbIIe, BAOJIb HWKHEH YaCTH YepeHKOB. 
Y nepeBePHYTHX YepeHKOB NOCerv OOpas0BaHCb TOMbKO B KOH- 
J€; STO CBUETEIbCTBYET O TOM, UTO reTepoOayKCHH, a MOXET ObITb, H pyrue 
ecTBa sajlepxKan COpasoBanuve u pocr moGeros. B OombuioM KOmHUeCTBe 
HJIbHbIC KOPHH COPas0BaIUCb TOJIbKO B BapHaHTaX C OOaBJIeHHeM acKOpOH- 
OH KHCNOTbI H THaMHHA; B BapMaHTe C JoOaBJIeHHeM Muporasona OOpaso- 
HCb M@JIKHe KOPHH TOJIbKO y J[BYX YEPeHKOB, a Y OCTAJIbHBIX, KaK H B Ba- 
HTe C reTepOayKCHHOM, Obl TObKO KaJIJIIOCbl; Y KOHTPOJIbHbIX YePeCHKOB 
anuKaJIbHbIX KOHMAX He OplwiO HH KaJWJIIOCOB, HH KOpHeill. 
Ha pue. | BuyHo, 4To JOOaBeHne K reTepOayKCHHY aCKOpOHHOBOM KHCJOTHI 
“THaMHHA BbIsBaJlO ObICTpce OOpas0BaHhe CHJIbHBIX KOPHeli Ha allWKaJIbHbIX 
Wax NlepeBepHYTbIX YepeHKOB, Yero HE MOF BbI3SBATb OHH FeTepOayKCHH. 
ComocTaBsienve sexta oOaBsenua K reTepoayKcHHy acKOpOuHOBOKi KHC- 
bl HJIM THAMHHA pu OOpadoTKe HOpMAaJIbHO OPHEHTHPOBAaHHbIX H MepeBepHy- 
YePeCHKOB JIMMOHA IIPHBOJMT K BHIBOY, 4TO CCIM B NepBOM Cylyyae OH MaJIO 
eTeH, TO BO BTOPOM CJly4ae OH HCKJIIOUHTeJIbHO BeJIHK. ITO XOPOMIO BUAHO Ha 
. 2, re OOpasoBpanhe KOPHeH Y HOPMAJIbHO OPHCHTHPOBaHHbIX YepeHKOB MIpH 
aOoTKe OJHHM reTepOayKCHHOM H reTepOayKCHHOM C aCKOpOHMHOBO! KHCVIO- 
HJIM THAMHHOM IIPHMepHO OAMHAKOBO, TOra Kak Y MepeBepHYyTHIX YePCHKOB 
THHA pe3KO OTJHYHA: NpH COpaooTKe OAHHM TreTepOayKCHHOM KOpHeli HeT, 
oOaBJIeHHH ACKOPOHHOBOHM KHCJIOTbI HH THAMHHA KOPHH OOpasyroTes C Ta- 
2Ke CKOPOCTbIO, KaK MH Y HOPMAbHO OPHeCHTHPOBaHHbIX YepeHKOB. 
OTO CBHJeTeIbCTBYeT O TOM, YTO ACKOPOHHOBAA KUCIOTa H THAMHH, NOBUAH- 
Y, BJIMAIOT HE CTOIbKO Ha CaMbili Npolecc OOpas0BaHHA HM pocta KopHel, 
JIbKO Ha W3MCHCHHH B HaKOMJICHHH BeIeCTB, HEOOXOJMMbIX KaK J\JIA STOFO: 
omecca, Tak H Jia T1powecca PopMupoBaHHaA CTeOMeBbIX MOOeros. 
Bce HOpMasibHO OPHEHTHPOBaHHble YKOPeHMBIIHeCH YepeHKH, a Tak2Ke Tlepe- 
HYTbI€ YKOPeHHBIUNHeCA YepeCHKH BapHaHTos, Tye oOaBAIHCb acKOpOHHO- 
| KMCJIOTa H THAMHH, ObIJIH BbICaKeHbI B MOUBY B BaSOHbI H BbICTABJICHbI Ha 
Jak; HEYKOPeHHBIUIHeCA YeEpeHKH OCTAaBJICHbI B HapHuke. K nayadly aBrycta 
epeBepHYyTbIX UEPeHKOB B BapHaHTe C reTepoOayKCHHOM OOpa30BaHHA KOpHelt 
6plI0; y MepeBepHyTbIX YepeHKOB B BapnanTax c joOaBseHHeM 
OpOuHOBOM KHCJIOTHI H THAMHHA HavaNOch OOpas0BaHHe MasylHbIX MOOerosB. 
IlpegcTaBMeHHBIe 37[eCb 9KCIICPHMeHTaJIbHbIe JaHHbIe MO3BOIAIOT Cyle- 
Tb BbIBOJ, ITO HCHbITAHHbIe BATAMHHbI — aCKOpOMHOBAA KHCJIOTa H THAMHH — 
JIAIOTCH COCMHCHHAMH, CHJIbHO BJIMAIONIMMH Ha MOJIAPHOCTbh OpraHooopa- 
aHia y YepeHKOB H B OMpejleseHHbIX YCJIOBHAX HIpaloT BayKHYy!IO POJb B 
/COJOJICHHH TOJIAPHOCTH pacTeHHH. 


VMuctutyt du3HosiorHu pacTreHHi Tlocrynuio 
umeuu K. A. Tumupsa3eBa 2 VIII 1956 
Axkafemun HayK CCCP 


UMTHPOBAHHAS JIMTEPATYPA 


1H.0.Kpeuke, Xupyprus pactenuli, M., 1928. ? H. I. K peu xe, M38. AHCCCP, 
). 6uon., No3, 326(1940). 3 T.X.MonaorKxose kui, Brow. Iu. Oor. caga AH CCCP, 
18, 95 (1954). 4M. X.Gatnaxan, T. B. Hexpacosa, ®usuou. pact., 1, Nel, 
(1954). ® O. Fischnich, Ber. d. Deutsch. Bot. Ges., 56, H. 4, 144 (1938). Oak, W Ge 
iting, Untersuchungen zur experimentellen Anatomie und Pathologie des Pflanzen- 
rpers, 2, Tiibingen, 1918. 7 F. W. Went, Bot. Gaz., 103, Ne 2, 326 (1941). 8 Pp. W. Zi m- 
erman, A. E. Hitchcock, Contrib. Boyce Thomps. Inst., 2, Noe 2, 127 (1940). 
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Toraagn Akagemuu nayr CCCP 


Vie 1956. Tom 111, Ne 2 


PH3HOJOL HA PACTEHHP 


HM. A. YEPHABHHA u B. A. PYBHH * 


BJIAAHHE YCJIOBHN MPEABAPHTEJIBHOFO OCBEMIEHH A 
HA YCTOHMYUMBOCTb XJIOPO®HJIJIA K PASPYIIEHHIO B TEMHOTE 


(ITpedcmaeneno axademuxom A. H. Onapuxoim 9 VIII 1956) 


B paOorax Kacbeyppl pusHonornu pacrenu MocKoBckoro yHuBepcutTeta M0 
Ka3aHO, YTO 3aBHCHMOCTb Mpowecca CHHTe3a MHPMeHTOB OT Ka¥eCTBEHHOLO CO 
cTaBa CBeTa y pa3HbIX pacTeHui pa3smmuna ('). Bananwe OTJeJbHbIX y4acTKO 
CMeKTpa 3aBHCHT OT GHoNOrMYeCKHX OCOOeHHOCTeH PacTeHH,; OHO TECHO CBA3AaH 
C TponcxowKeHveM MOceqHUX HM XapakTepoM UX OOMeH NpHcnocoOmeHHOCTH 

OTH JaHHbIe MO3BOJAIOT MpesMOaraTb, YTO CBeTOBbIe YCJIOBUA, B KOTOPBI} 
OCYIIECTBJIAeTCA OHOCHHTe3 NMPMCHTOB, JOJKHbI ONpeseseHHbIM OOpasom C 
SbIBATbCA Ha OOWIMX OCOOeHHOCTAX MoceqHuX. K ancy TaKHX CBOHCTB OTHO 
CHTCH yCTOHYHBOCTb NHIMeHTOB K paspylulalolleMy JeHCTBHIO CBeTa HM TeMHOTHI 
OTH BOMpOCb! 3aCJyKUBAIOT TaK%Ke BHHMAHHA B CBA3H C MCCeOBAHHAMH M0 
CJI€MHUX JT, KaCatolulMMHCA MpoOsleMbl 3AaBHCHMOCTH Mey COCTOAHHEM XJI0 
podusia HW PoTOXHMNYeCKOH akTHBHOCTbIO. CormacHo A. A. KpacHoBcKomy 
XJIOpOHJII HaXOJUTCH B HKUBOM KJIETKE B ABYX CBA3AHHBIX [pyr C Apyron 
B3aHMHbIMH TlepexoyaMuv (bopMax — MOHOMepHOH u arperMpoBaHHon (7). He 
nlocpe\cTBeHHOe yYacTHe B (OTOCHHTese IIpHHHMaeT MOHOMepHan CopMa TIMP 
MeHTA, OOslalarollad MAKCHMYMOM MOrJOMUleHHA B OOacTH A 670 Mu; e10 xe OTIPe 
JleAeTCA POTOXHMHYECKAA AKTHBHOCTb H30JIMPOBaHHbIX XJIOPOMMAacTOB Hu 3e/€ 
HbIX pacTBopoB. MonomepHas tbopMa xnOpodusa Kpaline HeyCTOMUMBAa H Merk 
paspywmaeTca nog BosqelicTBHeM cBeTa. OOpa3syxcb NepBOH Ha CaMbIX paHHi 
9Talax 3eJIeHeHHA, MOHOMepHad (bopMa B TeYeHHe HECKOJIbKHX 4YacoB MepexosM 
B arperMpoBaHHylo (OpMy, y KOTOPOH MaKCHMyM MNOrMOMleHHA JexKUT TIP 
x 678 Mu. Arperayusa 3Ha4dHTeMbHO MOBBIMAeT yCTOMYHBOCTh xJOpodumla 
SallMUaeT CBASAHHDIM C Oe€KAMUM H JIMMONaMV MMIMeHT OT HeoOpaTumoro pas 
pylmenua Ha cBery. M3BecTHo, uTo paspymenve xnopocbusna HacTynaeT u HO 
BJIMAHHEM TEMHOTHI. Ham lpef[cTaBseTcA, YTO yCTOMYHBOCTb MMrMeHTa K BO 
eHcTBuIO STOrO (bakTOpa TakxKe 3aCyXUBAeCT BHMMAHUA, KaK OHH H3 NoKasa 
TesleH COCTOAHMA MMTMeHTHOrO alllapata. YpoBenb ycTowuuBocTu xopopusd 
‘ObIIO HHTepeCHO CBASATb C PeC2XHMOM OCBEICHHA, B YCMOBUAX KOTOporo 3TO 
MHrMeHT CHHTesHpoBaH, M3yuenuto STHX BONPOCOB H Opla NOCBAMeHa MpoBe 
e@HHad HaMU paOoTa, pesyJbTAaTbI KOTOPOH H3Nara‘oTca HKe. 

Pa6ora NpoBoyuach Ha MOJOfbIX NPpOpocTKaX O3HMOLi HM APOBOH MUIeHHILBI 
KOTOpbIe€, Kak HAMM OpiJio paHee ycTaHOBJeHO, OOaaioT pasiM4HOl peaKune 
Ha KpacHbli H CHHHH cBeT (*). Pacrenus BHIpaulHBaNHcb MOA KpacHbIM Hi CHH 
‘CBETOPUJIbTpaMH, a Take B OTCyTCTBHe cBeTa**. Uepes u3BeCcTHBIe IPOMexKYTKE 
Bpemenn (5 uv 10 nel) NpousBo_uTHCh ONpeseneHua POTOXHMMYeCKOLi aKTHB 
HOCTH 3€JICHbIX KOJWIOHHbIX PaCTBOPOB, NOJYYCHHBIX H3 JIMCTbEB, a TaKrKe OMpe 
Ween YCTOHYMBOCTH XOpodusma K PpaspymlaroNIeMy JelCTBHIO TeMHOTBI 
Kak y2Ke ykKasblBanocb, onpejenenne (POTOXHMMYeCKOH AKTHBHOCTH f1poHsBOe 
AUNOCb B KOJIOMNAHbIX PaCTBOPAaX, NOJYYCHHbIX V3 3eJICHbIX JWHCTbeB. DTU Gee 


= OkKcrlepHMeHTaIbHasA YaCTb padorbl MpoBosunach npH yuactun M. A. JlyKosHosoii. 
“* Kpacubiii cBeToHuibrp MporycKauI cBeT B npefemax JWIHH BomH oT 600 no 700 Mu; CHHH 
<BeTopuabTp — or 400 no 500 mu. v 
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H€TOUNBIC PaCTBOPbl, KAK H3BECTHO, COXpaHsIOT CnocoOHOcTD K (boTOXuMMue- 
OMY BbieeHHIO KUCOpOfa Np HaMYMH B cpeye NoAxXoAmlero axuentopa 
(opoya. B kayecTBe TaKOBOrO B HallIMX UCCIeEOBAHHAX UCHOMb3OBAJICA (peHou- 
iomenon (*). Okucnennas cpopMa nocnequero umeet npn pH 6,5 KpacHyto 
‘packy, a BOCCTaHOBJIeHHad (OpMa TipeycTaBsaeT NeiiKOCOeqMHeEHHe, He HO- 

OULarolllee B BHAMMOM OOJIacTH cneKTpa. OG usmMeHeHHH KOsMUeCTBAa OKUCVIeH- 
ero denouMHAopenoa cyAAT MO W8MeHeHHIO ONTHYeCKOli NOTHOCTH pacTBopa 
4 550 My. B Hamimx onpirax 1,5 Ma pactBopa Kpaekn u 1,5 Ma 3enenoro Kon- 
PHAHOTO pacTBopa MOMeHlaJIHCb B KIOBeTy CleKTpodoTometpa C@-4 u usmeps- 
ACb ONTHYECKAH TVJIOTHOCTh CMeCH. 3aTeM pacTBOp OcBelasic MpH MOMONLH 
€llMaJIbHOH yCTaHOBKH B TeyenHe 10 mM. M3menenue ontHueckoli MAOTHOCTH 
HW 550 My 3a STOT NPOMexKYTOK BpeMeHH CIYXKUO Mepoli (OTOXHMHUeCKOL aK- 
‘BHOCTH HCibITyemoro pactTBopa. [Ipu 9TOM y4HTHIBaOCb TaKKe TEMHOBOCE BOC- 
FAHOBJICHHE KPaCHTeJIH, KOTOPOe MOXKET ObITh OOYCIOBJIGHO HaJIMUHeM B JIMcTe 
J OTBETCTBYIONLUX (PepMEHTHBIX CHcTeM. OKOHYAaTeJIbHbIT pacueT akTHBHOCTH 
POUSBOMJICA Ha eMUHULYy xopoduvsa (0,1 mr). O6 ycToiunBocTn xsopousasa 
PaspylieHHIo B TEMHOTe CyHM NO pasHHe B KOMMYECTBeE XMOpOHIA AO H 
Cl€ NOMeLEHHA B TEMHOTY; STY BeJINYMHY MbI BbIPaKadH B MpPOUeHTaX K UC- 
DAHOMY COJepKaHHIo NHTMeHTa. XOpopH onpefemACA B alleTOHOBOM pa- 
BOpe Ha cneKTpodotometpe Co-4. 

Jlanupie 06 u3MeHeHuM (OTOXHMHYECKO AKTHBHOCTH O3uMOli H ApOBOH MUIe- 
1b, BbIPaeCHHOH B YCJIOBHAX WBeETHOrO OCBeMLeHHA, UpescTaBseHbi B Tad. |. 
 AvasH3 MpHBeeHHBIX B 
Onune Wupp nosBomser Ta6Onuna 1 
KeaTb =SaKJIOYeHHE, 4TO  @oroxumuyeckas AKTHBROCTh 3eJIeHBIX pacTBopoB 1H- 
DTOXHMHUECKan aKTHB- crTbeB NWICHHUbI B 3aBHCHMOCTH OT ycsOBH oOcBe- 
OCTb PaACTEHHH 3HAYHTeEIbHO leHuA (BeAMHHWAX MoTHOcTH Ha 0,1 Mr xaopodusmia) 
3pacTaeT IPH BbIpallyBa- 
fu UX Ha CHHEM CBEeTEe. 6§-2HeBHBIC 10-aHeBHe 
| paje cmyyaes 3euenbili YeuoBus eS py ee a 
JIMOUHbI pacTBOp, T0- 
JACHHbIN 3 JIMCTbeB MLUe- 


i 
| 


| 


OdbexkT ocBellleHua 


NoNo onbITOB 
(cBeT) 


S 4 2 1 2 
HIlbl, BbIPALeHHOH Ha Kpac- | | 

2M cBeTe, ObIJI COBEPpIeHHO | 

Draper. ces B  OS3HMasi nue-| Kpacubiit AON IES) || Blancas |]. alesse) 
= aa tins hee te numa CHHHi Bo) | ATO Odin fel oui) 
. Sposa mume-| kKpacHbilit BG.8 | Wor | SOLe | 20,0 
ee. ama cunnii 46,2 | 97,0 | 69.3 | 224,0 


TO pacTBOpa H3 JIHCTbeB 
/OBOM MIMeHHIIbI, BbIPalleH- 
i IPH JWIMHHOBOMHOBOM OCBeLLeHHM, MaeCHWA MJIOTHOCTH He HaOOfaslOcb, B 
Bp€MA Kak (OTOXHMMYeCKad AKTHBHOCTD pacTeHHH, BbIpaleCHHblX Ha CHHeM 
eTe, BbIpaKeHHad B eHHHIaxX MafeCHHA IJIOTHOCTH Ha O,1 mr xmopoduuuaa 
cTaBssasia 37,5. B 6ombiioM ance MpOBeAeHHEIX HaMH ONBITOB HaOsOMaJOCb 
KOHOMEp HOe MOBbILNeHHe (POTOXHMUYECKOM AKTHBHOCTH HapasieuIbHO yBeuIHM4e- 
10 BOspacra pacTeHHit. Bce Bpilen3OKeHHOe 3acTaBJIAeT MpeqmomaraTh, YTO 
HHe JIy4H OKasbIBaIOT CHellupuyeckoe [elcTBUe Ha Te CBOMCTBa TIMTMeCHTHOTO 
mapata, KOTOpbIMH OOyCJIOBJIEH ypOBeHb (POTOXHMHYECKON AKTHBHOCTH M30JIM- 
BaHHbIX XJOpOMMacToB. BrosHe BepOATHO, UTO OCHOBHAA POJb MPHHaerxKUT 
€Cb JICHCTBHIO, OKA3bIBaeMOMY CHHMM CBeTOM Ha OKHCJIMTeJIbHO-BOCCTAHOBH- 
Wibuble cBolicTBa TKaHH (2, 5). JL pemieHua 9TOrO BOMpoOca HeOOXOAMMBI jaJIb- 
Mmue uccIeqOBaHHA. 
 Bowpui0e BANAHHE OKA3bIBAeCT CHHHILi CBET Ha CHOCOOHOCTh XMOpopusa Mpo- 
BOCTOATh paspyienuio B TeMHOTe. B Tau. 2 MpeACTaBJeHbl aHHbIe, XAapak- 
PH3yIONLHe Mpoecc paspywieHUA XOpOPHa B TEMHOTe Y TipopocTkKoB Mle- 
(bl, IpeBapUTeIbHO BbIpPAaIleHHbIX B YCJOBNAX WBeTHOrO OCBEILCHHA. 
V3 janupix Ta61. 2c OYeBHHOCTHIO CuleflyeT, YTO XMOPOPU, CHHTeS Up YeMbIN 
CTCHHAMH IIpH OCBeNICHHM CHHUMH Jy¥aMH, OGsaaeT SHAUMTeMbHO Oosee BbI- 
Kofi YCTOHUMBOCTHIO K BOSfelicTBMIO (akTOpa TeMHOTHI. B oTcyTCTBHe CBeTa OH 
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paspymaetcs B 1}5—2 pa3a MejieHHee, YeM B JIMCTbAX NWEHHIUbI, BbIPAaleHHOw 
Ip KpacHom cpete. TaKoro 2Ke pola 3AKOHOMEPHOCTH HaOMIO{aHCb HaMH B OD 
HO U3 Oomee paHHUuxX pacor (’). 


Ta Ourniwa 2 


Paspyllenve xsopopussa B JHCTbAX NWICHHI, NO BJIMAHHeM TeMHOTHI 


Conepx. xopodu- Conepx. xtopodua- 
jaBpmr Hair jaB mr Hair 
YcuoBua Crip Beds % pas~ cel eee % paspy ut. 
OObeKkT ocBeleHHA ee kk py. xJ10- ieee 3 xJOpodus- 
ene) 5 au. | 9 4H. cBe- keg 40 nu. | 10 aH. cBe- + 
cBera | Ta + 9 Au. cBeta | 74 + 9 OH. 
TeMH. TeMH. 
Osumaa nme-| Kpacupi | 0,86 0,59 Sle OM EORIS 0,53 44 
HHILa CHHUE 0,72 0,61 Ate Oo 0,76 PAL 
SApopaa mue-|Kpacupa | 1,15 0,40 Gay Omani nO} ail 0,21 70 
HuILAa CHHUE 4,00 0,43 SFO OSHS On2M 64 


yeHHe (OTOXHMHYECKOM AKTHBHOCTH 3eJICHbIX PaCTBOPOB, HO OOecteuHBaeT 
Oosee BbICOKYIO YCTOMYMBOCTh CHHTe3HpyeMOro B 9THX YCJIOBUAX XMOPpOmuIMa 
B ocnope 9TOrO BJIMAHHA JOJKHbI JI@KATb H3MCHCHHA OOMLHX CBOMCTB XsOpO 
wiacCTOB HM COCTOAHHA cCOfepKalluxca B HHX MHrMeHTOB. M3yuenne 9TOrO BO: 
mipoca cOcTaBJIAeT TEMY HCCJIeqOBaHHM, MIpOBOAHMbIX HaMH B HaCTOSINee BPeMA 


Kagezpa y3HoorHu pacTeHHit Tlocrynusno 
Mockogckoro rocyfapcTBeHHOrO yHUBepcHuTerTa 2 VIII 1956 
um. M. B. Jlomonocosa 


UMTHMPOBAHHAA JIMTEPATYPA 


1B. A.Py6uu, HW. A-Yepuasuna, Bectu. MIY, Ne 8 (1955). 2 A.A. Kp ae 
HoBcKHH, A.M. Koco6ynxKaa, JIAH, 91, No2 (1953). %A.S.Holt,C.S. French 
Arch. Biochem., 19, 368 (1948). 46B.A. Py6uu,W.A.UepuHaspuua,A.B. Ma 
xeesBa, JAH, 105, No5 (1955). & HW. A. 4epunasuna, B. A. Py6uu, Becru. MY 
Cep. 6Hom., reom.-reorp. HayK, Ne 2 (1956). 
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) 
tornagn AKkanqemun Hayk CCCP, 
1956. Tom 111, Ne2 


SO0OJIOLH 1 


é 


A. C. BAPAHEHKOBA, H. C. XOXJIMHA u H. Tr. JOMAHOB 


CHPEXEJIEHHE JIMUHHOK MOPCKOFO OKYHS POA SEBASTES 
| B HOPBE)KCKOM MOPE 


([Tpedcmaeaexo axademuxom E. H. Iaeaoecxum 11 VI 1956) 


B 1951—1955 rr. [lonapupiii uactutTyt MopeKoro ppiOHoro xo3siicTBa H OKea- 
“papun NmpoBosus KOMMVIeKCHbIe OKeaHorpaduyeckue uccieqoBanua B Hop- 
KCKOM Mope. Bo Bpemsl 3TUX HCCeOBAaHHii Obl NowyueH CombUIOH MaTepHas 
ee eoreney me JIMMHHOK MOpCKOrO OKyHA pola Sebastes. COop mHuHHOK 
OMSBOMJICA C HCCJIEAOBATeJIbCKHX CYOB: «KopaOnectpoutenby, «lepcen-2», 
ocdeccop Mecsues», «Axayemuk Bepr», «Ilomapuuk», «Cepacronoub» u 
>WHUX PbIOOMOBHBIX TpaylepoB «Myccon», CPT-440, CPT-4224, CPT-331. 
Opbl OXBATHIBAJIH MPCHMYUIeCTBEHHO JIETHHH MepHo c Mas M10 uiOuIb. Opy- 
AMM JIOBA CYXKUJH B OCHOBHOM HKPAHaA CeTb C WaMeTPOM BXOjHOrO OTBep- 
ia 80 CM M3 MeJIbHHYHOrO WenNKOBOrO rasa Ne 140 u oTuacTH pHHrTpas pa3- 
4HOH KOECTPyKUMH HM IWlaHKTOHHAaA CeTb 3 wemKOBoro rasa Ne 23 jjuamert- 
M 50 cM. ' 
Ha puc. | lloxa3aHa BcTpeyaeMocTb JHYHHOK MOpcKoro OKyHHA pola Seba- 
Ss 3a rogpn 1951—1953 u 1954—1955. 3Hakom  OTMeYeHbI CTAHIHH, re JIOBbI 
OH3BOJHINCb, HO JMYMHKH MOpcKoro OKYyHA He Opi OOHapyxKeHEl. 
Tlonyyennpie JaHHple B 3HaUHTeHHOM CTeMeHH JOMOMHAIOT HMeIONlHecaA Ma- 
)Habl (1°) 0 pacpefeseHuio JIMMHHOK MOPCKOrO OKYHA B BOCTOUHOM YacTH 
BepHow ATaaHTHKH HM OcOOeHHO B OTKpHITOM uacTH HopBexcKoro MOpA. 
\|PaKTePHO, YTO OONACTh pacmpocTpaHeHuA MMUHHOK, Kak B 1951—1953 Ir., 
< WH B 1954—1955 rr. ofuHaKkoBan. JIMUHHKH HaXOAHICb B BOCTOUHONM 4a- 
i MOPA H OTCYTCTBOBAJIN B 3alaqHOn HM CeBepo-3anagqHou ero vacTu. LupoKoe 
IJOTHOE PACIIpOCTpaHeHHe JIMYHHOK MOPCKOPO OKYHA CBUJeTeJbCTBYeT O OOVIb- 
HM UHCJIEHHOCTH ero, UTO BeECbMa BayKHO, TAK KaK MOPCKOM OKYHb ABJIACTCH 
2Hb WeCHHOH B TIHMINe€BOM OTHOIMeHHH ppbiOon. 
Creyer OTMeTHTb, 4TO ee paHbilie JaTcKui yuenbIi Taning ("), uccmeqya 
OOPHIO MOPCKOrO OKYHHA MH pacupesemenne erO MHUMHOK B BOaX 3alayHou 
‘TH CepepHolt ATaHTHKH, IpHiles K BbIBOLy, YTO OH OONTAeT B MOpe B 3Ha- 
TeJIbHO OOJIbINIEM KOJIHYeECTBe, YEM TpeCKa H MHKWAa. OCHOBbIBaACb Ha OMIpe- 
ICHHM TeMIepaTypHbIX yCJIOBHH, B KOTOPbIX Hyx/laeTCH MOPCKOli OKyHb Ha 
3JIMUHBIX CTaMAX CBOero pasBUTHA, Taning 3aK OUI, YTO palioH OTMeTAa 
pcKoro OKyHAS. marinus B Boax CeBepnolt ATMaHTHKH UpesBbIMaliHo Combo. 
YACTHOCTH, OJIb3yACb TEMIepaTYPHIMH KPHBbIMH, OH OYEPTHJI BOSMOKHBIE 
1HHLbI paiioHa OTMeTAa JIMUHHOK B OTKpHITOH YacTH HopBexcKoro Mops B 00- 
TH BocTOoUHee Mapep u [lormanquu uM Bomb HopBexcKoro nobepexba. Pe- 
IbTaTbl HalllvX UCCIeJOBAHHU He TOJIbKO MOATBEp*KAaloT MpeANOMORKeCHHA 
ning’a, HO paclIHpsAIOT 9TH rpaHHIbl B CeBepO-BOCTOUHOM HallpaBJieHuH. 
Ilo umeronyumMes jlanubim B HopBpexcKom mope  UpHseraiomeli uactH Ba- 
{OBa MOps OOUTAIOT TPH POpMbI MopcKOro OKyHA (*), XOPOMIO OTMMYAIONLMeCsH 
yr OT Jipyra pAOM MOp*osloruyecKHX IIpH38HakKOB H OOpasoM 2KH3HH: S. ma- 
us marinus L., S. marinus infraspecies mentella Travin (°) u S. viviparus 
Syer. OjHaKo B HaCTOsmIee BPEMA PpaHHUbl OTMETA JIMYMHOK Pas JHUHbIMH (pop- 
MM OKYyHeii TOUHO He onpejleseHbl. BromHe BepoaATHO, YTO C paciMpeHHeM 
1WMit OMOMOPHH MOPCKOrO OKYHA B pasJIMUHBIX palouax ero OONTaHUA OyAYT 
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OOHapy2KeHbI HOBbIC CHCTeMaTHYECKHE eFO PPYMIMMPOBKU, XapakTepHSyIOUlNecy 
cneluM@ukol ycIOBHii OOHTAaHHA, MeCTaMH OTMeTa, TeEMIIOM pocTa HM ApyrHMy 
lIpH3HakaMH. 


Puc. 1. Pacnpeyemenve MMUHHOK MOpCKOrO OKYHA To MaTep Masa 
1951—1953 rr. (A) w 1954—1955 rr. (B) 


TloaApHbiit HAYYHO-MCCeOBATeMbCKMM MHCTHTYT Tlocrynuao 
MOpCKOrO pbIOHOTO XO3HicTBa HW OKeaHorpapun 6 VI 1956 
UMTMPOBAHHASA JIMTEPATYPA 


TR. Gol lett, Norw. NAT Exp., 5 (ISSO). 82 a Siciheim indetm Skt Havund., 


1,40(1904). * A. Dannevig, Rep. Norw. Fisk. a. Marine Investig., 3, 3 (1919): 
* B.®. Umut, Tp. Tlonap. nayy.-nccneq. MCT. MOpCK. pbIOH. X03. H OKeaHorp., 8, 280 (1944) 
> K, F. Wi borg, Ann. Biol., 6, 12 (1949); 8, 11 (1951). ® K. F. Wi borg, Fisketso Gang 


8, 80 (1950); 4, 36 (1952); 1, 5 (1954); 9, 133 (1956). 7 A.V. Taning, J. Cons. Intenm 
perm. pour l’expl. de la mer, 16, 1, 85 (1949). 8A. Il Annzpusames, Pride Ce 
BepHEIx mopelt CCCP, 1954, crp. 330. ® B. HW. Tp asun, JAH, 27, Ne 4, 741 (1951). 
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| Tokaans Akagemun nayx CCCP 
1956. Tom 111, Ne2 i 


r SOOJIOT H fl 


Jl. UW. ®EJOCEEBA 


HOBbIE BH]bl CEMEEXOB BRUCHOPHAGUS ASHM. 
(HYMENOPTERA, CHALCIDOIDEA), PA3BHBAIOLUHMXCA 
HA BOBOBbIX PACTEHHAX 


(ITpedcmaeaexo akademuxom E. H. Taeaosckum 6 VI 1956) 


Uncno u3BecTHblx BHOB Bruchophagus Ashm., »xHBynluX B CemeHax 6060- 
X pacTeHHii, HEYKJIOHHO BospactaeT. Kpome jJaBHO OMHCaHHbIX CeMeeJOB- 
sBepHoro—B. gibbus Boh. u mouepHoporo — B. roddi Guss. cramu ugpect- 

comoqKoBbi —B. glycyrrhizae Nik. (4), acrparanoppmt — B.  astra- 

i Fed. nu cranbuuKospiii — B. ononis Mayr (°). M3menunppiii cemeey — 
mutabilis Nik., u3BecTHBIH TombKO Kak BpefuTenb cemaH Primula (2), Opin 
1apy2XeH aBTOPOM B Ce€MeHaXx HeEKOTOpbIX OOOOBbIX pacTeHHH, B TOM YHCJIe V 
WepHbl. 

K pogy Bruchophagus Ashm. npuHaqnexkat u coeqyrouue 4 HOBBIX Busa, 
AJIGHHbIe Ha OOOOBHIX: 
1. Bruchophagus Kolobovae Fedoseeva sp. n. * — a”,BeHIOBbIii ceMeed. 

2. Tauna 1,5—1,8 mm. Uepupii. OcHOBHOM 4YIeHHK YCHKOB BeCb 4epHbili, 

2HMKH XKPYTHKA culerKa omepeynpie, OysaBa oxpyraan. Bepuiunp Seep 
eOobWIOH YacTH, NepeyHue Posen HW allKH KOpuyHeBHIe. BonOcKH Ha Kpblle 
fHbIe, OAXPOMA KPblJIa JOBOUbHO JWIMHHad. PKHWIKH KpblJIbeB TEMHO-KOpHU- 
sbl€, MAprHHaibHad pajWalbHaad HW MOCTMaprHHadbHan MOUTH paBHbl pyr 
yrY; paclliMpeHHad YacTb pawaJIbHOH XMKHJIKH TOuyWapOBHAHOH (opMbl 
ic. 1, 7). I]pomexyTOUHbI CePMeHT MeuIKOCeTYAaTHIN, O€3 NpOOJIbHbIX MOPLLHH. 
eJHECNHHKAa BbIMYKai, TaK TO BBICOTA ee (B NpO*UJIb) OOMbINE NOJIOBHHBI AJIH- 
rpyau. Bpromko cnerka KopoyerpydH, oKpyroe, KOHeL, OprowmiKa He NpHNoy- 
t; lV repruT cOoxy mouTH paBenTtpeTbemy, V u VI — cHuIbHO BTAHYTHI. 
3. ]inuna 1—1,2 mm. To oxpacxe u ckyabntype noqo6en camKe. OcHoBHon 
SHHK YCHKOB cyjla6o pacliupeH B cpeyHeli YacTH, WICHHKM KTYTHKAa CyKeHbl 
o6oux KOHIWaX. CTeOenek Opiolika NOYTH paBeH 3a]HHM Ta3HKaM. 
Or miollepHoporo cemeeyla, K KOTOPpOMy OH HawOovlee OIM30K, OTMIMUAeTCA 
7e€ MCJIKUMH pasMepamMh Tena, Coulee BLINTYKION (ropOaTOi) CNMHKOM, OKPyr- 
4 PopMoli pacuupeHHolt uacTH pauabHOM XAKUIKU, a Takr%Ke Ooee AHH- 
4 OaxpoMol Kpblla. 

Buy, BbIBeyeH B OOMbIIOM KOJIMUECTBE 3 CeMAH AsBeHIa — Lotus cornicula- 
L. u3 pasimunpix mect: IIaturopex (25 VIII 1954); HMourapa (utonb 1953, 
H. Kono6ospa); Kanes YCCP (31 VII 1936, A. ®. Kppiutastb); [loymocKoBbe 
rycT 1958). 

2. Bruchophagus coluteae Fedoseeva, sp. n.— My3bIpPHHKOBbIH CeMee]. 

2. Jinuna 2,o—3 mM. Uepupiii. OCHOBHOHM WICHHK YCHKOB KOPHU4HEBbIN, Mep-. 
if UNCHUK 2KTYTHKA JVIMHHee MpeAbILYIHX, KaKIbIii M3 KOTOPHIX JJIMHHee CBCeH 
pupil. Bepuimupi Gexep, romenu u Wank pbhkue. BoulocKku Ha Kpbiie CBeT- 
2, 6AXpOMa KOPOTKAA, XKHJIKM KPbLIbeB.CBETMO-2%KETHIC, MAPrHHaJIbuad B MOWI- 
a pasa KOpoue paquanbHO U B Ba pasa — NOCTMaprHHaJIbHOH, paciinpeH- 
(YaCTh pajMaJIbHOMt HKHIKH CHIbHO BbITHHYTA NO HallpaBJeHHIO AJIMHbI WKHIKH 


* Haspau B uectb A. H. Koac6onoii, BnepBbie 3aMeTHBIeH pasHHuUy B (PopMe sHIL Cemee OB, 


SMBAIOIMUXCA Ha JOWepHe H JIATBeHIE. 
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(puc. 1,2). TIpomexyrounifi cerMeHT B cpefHeii YacTH HSBUJIMCTO-MOpuLMAUCTbIM 
© pasMbITHIMH stuefikamu. BprouiKko OKpyrsioe, MO AIMHe NOYTH paBHoe PpyAy, 
‘TpeTHi CefMeHT He JIMHHee yeTBepToro, AMWeKMay Cuerka MPHNOANAT. ’ 

4. Jinuna 2—2,5 mm. Ilo oxpacke u cKyapniType moqo6en camKe. OcHOBHO! 
WI€HHK YCHKOB Y OCHOBaHHH XKeJITbIM, B3AYT y BepUIMHbl, WJICHAKH KTYTHKA He 
KOHIWax CulerKa CyxKeHbI, MOUTH WHITHHApHyecKHe. COOTHOIMMeHHEe JJIMHbI 2KHJIOK 
Takoe Ke, KaK y CaMKH. Pacimupenue paquanbHo wKUIKU OKpyrsoe. CredeveK 
Opiolika KOpove 3aHHX Ta3HKOB. ¢ 


Puc. 1. 1 — )Kuakopanue mepequero kppilia camKu Bruchophagus Kolobo- 

vae sp. n.; 2 — 2%KWIKOBaHHe Tepequero Kpbisia camKH B. coluteae sp. n.; 

3 — %ukoBaHNe Mepefuero Kpbiia camKu B. hedysari sp. n.; 4 — KOH- 
Typ Tema camKu B. macronycis sp. n. 


BpipeseH B OOJIbUIOM KOJIMYeCTBe H3 CEMAH Ny3bipHuka — Colutea media 
Willd. Ya6exuctraH (anpejb, 1936, M. H. Pumcxuti-Kopcakos). 

3. Bruchophagus hedysari Fedoseeva sp. n.— kKomee4wHHKOBBbI cemeef 

2. lana 2,5 Mm. Uepupiii. OcHoBHOM 4WIeHHK YCHKOB 4epHbIi, WieHuKH 
2K YTHKa MOUTH KBajlpaTHple. Horu depHble; BepluHHbI TepeqHux Oefep, mepes 
HHe POJeHH B HeEOO/bIUOH YaCTH HM lank KOpHuHeBHIe. BomOcKH Ha Kpblwie CBeT 
JIbIe, OAXPOMA JOBOJIbHO JIMHHAA; XUJIKH KPbIJIbeB KOPHUHEBbIe, MapruHapHas 
*KUIKAa WepeqweroO Kpbila paBHa paj\HaIbHOU, MOCTMaprMHasbHan JMnHee 
NpeAbIAyYUIUX MOUTH B 2 pasa; paclHpeHHad YacTb pajuabHOH 2wuIKH Gonee 
WJIM MeHee TpamlellMeBuAHOM (OpMb!, CO cryiaxkeHHbIM yrsiom (puc. 1,35). TIpome= 
XKYTOUHBIM CeTMCHT HEOMHOPOMHO-AYeHCTHIN, AYeHKH HeOMHaAKOBOL CopMb! A 
BeJIMYMHbI, BbITAHYTbIe, H30rHyTble. BprowiKo cerka KOpoye rpyysu, TperTuit 
M YCTBEPTHIM CerMeHTbI MOUTH paBHbl. HWvWeKNal Ccuerka OMyleH NO OTHOLIEHHIO 
K TIpOJOJIbHOM OCH Tema. 

3. [nuna 2—2,3 mM. To oxpacke u CkyabntType Noxox Ha camKy. OcHoBs 
HOM WICHHK YIJIOBUAHO paciiupeH y BepwIHHbI; WICHHKH %TyTHKa CyKeHbl Ha 
-OOOHX KOHILax. 

BpibeeH B OOJbIIOM KONMYeCTBeE H3 CeMAH KONeeuHHKa — Hedysaru 
sibiricum L. Sanaquaa CuOupp (25 VI 1935). Marepuan 34H AH CCCP 

4. Bruchophagus macronycis Fedoseeva sp. n.— cpequeasuvaTcKuit cemeese 

?. [wna 3,5—5 Mm. Uepupii. OcnopHolt wienuK yCuKOB KOpHUHeBBIM,, 
NepBbIH WICHHK XPYTHKA YCHKOB JVIMHHee MOCeLYIOUNX, KaKAbIii U3 KOTO: 
PbIX JWIMHHee CBoeH WMpHHbl. BuyTpennul 3y6el MaHAnNOy c 3yOunkamyt 
Bepuimubl Oejep, nepequHHe romeHH uM ankH ppnKue. Bomocku Ha KPbIJIbAx 
CBeTJIbI€; OAXPOMA CpaBHUTeMbHO KOPOTKAS; 2%KUJIKH KPbIIbeB 2XKEJITHIE, Maps 
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aJIbHad WKUJIKa ClerKa KOpove pavaibHoh HW NoYTH B 2 pasa KOpoUe MoctT- 
THHAIbHOM; pacliMpeHHasd YacTb payvabHo wKuIKM B opMe HenpaBusD- 
O ueTLIPexyroubHNKa. I]poMexyTOUHbIM CerMeHT H3BHJHCTO-MOpULHHHCTHIi, 
ASMBITHIMH AYeHKaMH. BpiowiKko JIMHHee rpyH B NomoTOpa pasa, CcmvHOLLeH- 
¢ Ooxos, III cerment cOoky nouTH paBeH 4YeTBepTOMy; MHrH,uii CHbHO 
(aeTCH, MPHMOMHSAT BMecTe slileKNaOM H paBeH NO JwiHHe nouTH 1/3 6pro- 
a (pue. |, 4). 
$. JInuna 2—3,5 mm. Io oxpacke uv ckyspntype fogo6en camKe. OcuoBuolt 
HUK YCHKOB MOCTeMeHHO PacluMpAeTCH OT BepIHHbI K CepeHHe; WIeHHKH 
KOB CJI€rKa CyXKeHbl TOJIbKO B OasasIbHOH YacTH. CreOeek Oprouika NOTH 
eH 3aHHM Ta3HkaM. 
Bpipeyqen B OoubiwlOM KOsHMYecTBe H3 cemaH Astragalus macronyx Bge. 
Ma-Ata (5 VI — 17 VI 1953, T. A. Buxropos). Orgenbuple 9K3eMIIApbI H3 
aH Astragalus sieversianus Pall. Ys36exucran (21 III 1939). Marepuan 
= AH CCCP, 


Kadeatpa sHTOMOsOrHH Tocrynuso 
MockogscKoro rocyapcTBeHHoro yHHBepcHTeta 1 VI 1956 
uM, M. B. Jlomounocopa 


IWIMTHPOBAHHAA JIMTEPATYPA 
1M. H. HukoabckK ag, Sxtom. o603p., 32 (1952). 2M, 
elenHTemH Mo dayne CCCP, No 44, W3y. AH CCCP, 1952. 3 JI. H. 
Y, Ne 5 (1954). 


H. Hukoapckaa, 
®Menocees a, Bectu, 


: 
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Jlokaayn Akajemun Hayk CCCP 
Br 1956. Tom 111, M2 
‘\ 


IKCHEPHMEHTAJ BHAA MOP®OJIOI Hf 


HW. P. KOPKHA 


CTHMYJALMA PEPEHEPALMM KO)KHO-MbILEGHOM CTEHKU 
JOKAEBOrO UEPBA JEMCTBHEM TKAHEBOTO SJKCTPAKTA 


(ITpedcmaeaeno axademuxom H. H. II maaceaysenom 12 VI 1956) 


B nocaequee Bpema Obi0 WoKa3zaHo (*), YTO TKaHeBbIC JKCTPAKTbI OKA3bIBaIO} 
CTUMYJIMpytoliee JeHCTBHE Ha NpOlecchl BOCCTaHOBJIEHHA FOMOJIOrMYHOM TKaHH 
Crumysupyromee JeHicTBHe 9KCTpakTOB, NOBHAMMOMy, Ooylee HIM MeHee CHe 
wuduyHo. CTHMyJATOpHbIM SPeKT NPHNNcbIBaeTCA OMpeeJICHHbIM BeLLeCTBaM 
BbIJ[CJIA€MbIM M3 TKAHEBHIX IJIEMCHTOB H PaCTBOPAIOULMMCA B COJIeBbIX PpacTBOpax, 
Ilpeqnonaraetcs, UTO CTUMyJMpyloniue BemlecTBa NpeycTaBAAIoT Cobol TKaHe 
cheunpuyeckve OeKH. CTHMyJIAUMA Mpowecca pereHepalMH TK@HEBbIM 
9KCTpakTaMH NosyueHa STHMH aBTOPaMH Ha JATYUIKaX M PpblsyHax (KPOJIMKM, 
MOpCKHe CBHHKH). C wedlbioO BbIACHeHHA Bolpoca, JO Kako cTelmeHH OOMLAM 
ABNIACTCH ONHCAHHOe ABJICHHE, HAMM MOCTABJICHbI ONbITbI Ha JORKMEBbIX YEPBAX, 

Y MOAOMbITHBIX XXHBOTHEIX CO CIMHHOM CTOPOHBI BbIPesasIMCb TPH — UeTBIPE 
qesuvcb Ha TpH rpynmpl. PKueoTupim | rpynnpt (7 9k3eMNApOB) B TeYeHHE 
7 mHeH Kaxyple 12 uacoB HeMocpeACTBeHHO B paHy BBOAMIOCh 0,02 cm*® KO*KHO 
MbIeuHOrO 9KCTpakTa. J\A NpHrcTOBeHHA SKCTpakTa y vepBeH yanaHel 
Bce BHYTPeHHKe CpraHbl, MOce “ero OCTABINaACH KOMKHO-MbIIMe4YHaA CTeHKE 
TULATEJIbHO NPOMbIBaJIaCb CHJIbHOM CTpyel BOJbI MH pacTHpaswacb KBapLeBbIM 
CKOM Ha xomoje. OKcTpakUHA TpousBog_usacb 0,7% pacTBOpOM NoBapeHHO! 
COM Ip OTHOWEHHH Beca pacTBOpHTesaA K Becy TKAHH 2: 1. OKcTpaKMs 
TIpOHSBOAMAaCh B TeYeHHE Vaca Ha xOMOJe, NCCMe YerO IKCTPakT CbuJIbTPOBaNes 
yepes CIOKeHHOe BUBCe MTOTHOe NOMOTHO. TlomyyeHHbI IKCTPaKT JOCTAaTOUHE 
upospaueH. IlonBrenua ocayqKa He HaGmofaocb. 

?Kusctupim I] rpynnpi (8 sk3emnaapos) BBo_NTOCb 0,02 cm? 0,7% pacTBops 
noBapeHHon coun. Ilopayqok uHbeKWHH Obl Tako 2%e, KaK B CIy4ae BBeJeHHA 
9KCTpakTa. 

Y x»xuBorubx IT rpynnpi (kourposbuas rpynma — 31 9K3emnusp) uccaelo 
BaJICA XOJl pereHepawMu yaJleHHOH TKaHH Oe3 KaKHX-HOO BosselicTBHH. Vay: 
yaslacb perenepauna 3a 2, 14, 17, 30, 34, 35 u 36 qHen. 

Ha 13—15 yenb nocne onepaunu,—a B III rpynne B yKasanuble Bpilll 
CpOKH — HCcuJlefyeMbl MaTepval cbuKcupoBasicn B 10% cbopMamuHe, 3aTeN 
oObEKT 3anHBascs B Napadun. Msroropasnuch 7—8 yu cepHambunie cpesni. Ipe 
NapaTbl OKpaluuBasuch no ManopH Kene3HbIM reMaTOKCHsHHOM J eliqeHranne 
M a3yp-303HHOM. 

IIpw wsyyenun mpenapaToB BbIACHUIOCb, YTO KOXKHO-MbINeUHad  CTeHKe 
Jy4Ie BCero BOCCTAHaBIMBaeTCA IPH BBeeHHM SKCTpaKTOB. Ha 13 enb pall 
OKa3bIBaslaCb BCerjja MOJHOCTbIO 3aKpbITOH *. BoccTaHoBseHHand CTeHKa OTJE 
WaeTCA OT HOPMAJIbHOM JIMUIb MeHbIWeH KOMMaKTHOCThIO. B perenepate mpel 
CTABJICHbI 06a MBILCUHBIX COA, HMCIOULHe COLIMHY1O CTPyKTYpy H pacnosox*KeHHe 


* HackouIbko yaeTcH 3aMeTHTb TIpHi MAKPOCKOMMYeECKOM HaOJIOJCHHH, paHa 3akpbiBaviath 
yxxe Ha 10—11 yenp. : 
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Pue. 1 Pue. 2 


Puc. 1. HopManbuas perenepalia KOxKHO-MbIWWeUHON creHKH Ha 14 jeHb. Perenepar 3Ha4uHTe/b- 
HO TOHbIUe HeMOBpexKCHHOH CTeHKH 


Puc. 2. Onpit c BBezenHem pacrsopa NaCl. PerenepatHa KoxKHO-MbIIUeUHOH cTeHKH Ha 12 jeHb 


Pue. 3 Puce. 4 


Puc. 3. Onbir c BBeeHHeM TKaHeBoro 3KCTpakTa. PereHepalHA KOMKHO-MBILUeYHOH CTeEHKH Ha 
14 yenb. PerenepaT AOcTHraeT TOJIHHbI HOPMaJIbHOH CTeHKH 


Puce. 4. [umepmia3Ha MbIwedHOH TKAHH MpH BO3JeHCTBHH TKAHeBbIM SKCTPaKTOM. Pa3pocmiHeca 
MbILICUHbIe BOJOKHA 3aMlOJTHAIOT BeCb WeOOM. BHweH cyXKeHHbIH MpocBeT KHIMeYHHKAa 


TAH, v. 111, Ne 2, Kopkua 


HbIX BeLeCTB, H3BJIeKaeMbIX CONeBbIMH pacTBOpaMH. Bo3MOxKHO, YTO 9TH ¥ 
BeLECTBA BbIJeIAIOTCA B JeCTPyKTHBHOH case perenepallun. 

Tor cbakT, 4TO CTHMYAUNA TKaHeBbIMH 9KCTpakTaMM Oplia Momy4deHa H 
BeCbMa OTJaJICHHbIX B CHCTeEMATHYCCKOM OTHOUICHHM OObeKTAX (am*uOun, rpt 
3yHbl, Kob¥aTbIe YepBH), AaeT OCHOBaHHe TpesNoNaraTb, YTO ABJICHHe 9 
uMeeT Ooviee HIM MeHee OOWWMH XapakTep. 


T6unuccKHH YrocyapcTBeHHLI yHHBepCcHTeT Tloctynu.10 
uM, CramHHa 9 VI 1956 


WHTHPOBAHHAA JIMTEPATYPA 


1T.U.0 uunu6ypr, Tp. Ux-ta mopd. xupBoru. um. A. H. Cezepuosa, B. 11, 158 (1954 
2PLA.OnbwmBaHr, Tes. JoKN. copeul. SMOpHON. B JleHHHrpage, 202, 1955. 3 JI. B. IT 
aex aes, Mss. AH CCCP, cep. 6uon., Ne 1, 68 (1956). 4A. H. CtryautTcKui, Ty 
Vu-ta mop. xuBoTH. um. A. H. Cesepuopa, B. 11, 7 (1954). & FT. 0. TymManumesuat 
K.M. Tx ananepu,H. K.Cpanuase, HAH, 107, No 1, 182 (1956). ®§S.M.Ros 
‘Ann. N.-Y. Acad. Sci., 60, art. 7, 1135 (1955). 7 P. Weiss, Science, 115, 487 (1952), 
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Jloknann Akanemun Hayk CCCP, 
1956. Tom 111, M2 


IKCIEPHMEHTAJBHAS MOP@OOFHE 


A. A. ®PHEHWTEAH 


NOJIMCAXAPH]ibl NEPEXOQHOrFO SINUTEIUA 
MPH SKCNEPHMEHTAJIBHOM SKTONHYECKOM OCTEOrEHE3E 


(JTpedcmaeaneno axademuxom H. H, Il manseaysenom 25 V 1956) 


Kak Opigio MoKasaHo (1-8), xopotto u3BecTHBIM cbakT OOpa3oBaHua KOCTH 
TpaHCnJabTalHyn nepexoxuoro snuTenHaA (*° 8) ocHOBaH Ha HeOObIUHBIX B3a~ 
OTHOINCHHAX Me@Ky MOJIONOH COeAHHHTeENbHOH TKAHbIO HM 9SIMMTeMeM, Ha- 
ALLHMCH B COCTOAHHH HapylleHHOH AudpepeHuupOBKH. OTO BbIpaKaertca 
‘HMMMYCCKOM MOPpy?KHOM poOcte SMHTeINA H B Apyrux cBoeoOpasHbIx Mporec- 
, IPHBOLALWLAX K H3JIMAHHIO B COCQMHHTeEbHYIO TKAaHb COsepxKUMOrO LHTO- 
3MbI SNHTeMaJIbHbIX KJIETOK oONpeseneHHoH 3pesoctuH. IIpu otTcyTcrBuH 
3aHHbIX YCJIOBHU, T. €. IPH HOpMasbHOH AuddbepeHuHpoBKe Mepexog_Horo 
reJIHA B TpaHCiiaHTaTax, KOCTb HHKOr{a He BO3HUKaeT H M@OXKy STHTeHeEM 
O€MMHHTeIbHOH TKaHbIO OOpa3yetTca Oa3anbHad MemOpauHa. 
3 CBASH C9THM BO3HHKAET BONpOC 06 HCTOUHHKE OCTEOreHeTHYCCKHX CBOMCTB 
2xoj{Horo smuTemua. Bo3Mox%KHO, 4YTO NpH TpaHciaHTaluu jucpepenuu- 
Ka SIHTeHA H3MeHAeCTCHA Tak, YTO B CFO KJETKAX MOABMAIOTCH HOBbIe Be- 
TBa, HMEIOULHe OCTeoreHeTHYeCKOe eHCTBHE H OTCYTCTBYIONLHE B HOPMaJib- 
TlepeXoAHOM SMHTeHH. HO BOSMO*KHO, YTO TpaHCWaHTalHA CO3aeT TObKO: 
BHA J\JI1 BbIXOJa B COCHHHTeJbHYIO TKaHb H3 IMHTeMHA KAKUX-TO BeLLeCTB, 
pK allMXCA B HEM H B OObIGHbIX YCJIOBHAX, HO He JOCTHTaloulHX Coe MHU- 
SHOU TKAHH. 
3 J[aHHOM HCCJeqOBaHHH Oplsia CenaHa MOMbITKa MOMyIHTb MaTepHaJbl LAs 
Ta Ha MOCTaBJIeHHbI BONpoc MyTeM aHamH3a Npowecca AudppepenuMpoBKe 
resIMA B TpaHCliaHTaTax C NMpHBJIeYeHHeM PHCTOXHMHYECKOLO MeTOIa BbIAB- 
4A MlomMcaxapHyos. TomMoTpancnanTauHA H3MeJIbYeHHOM CTCHKH MOYeBOrO 
IPA MOPCKHX CBHHOK TIpOBOAHacb 2KeOOOBATHIM 3OHAOM Nog dacivio Nps- 
MbILIIIbI 2KHBOTA. 
3 cpoku or 2 jo 25 queit TpanciimanTaTel PuKCHpoBasNcb No Tenan, dop- 
HHOoM H Mo [la6aqaury. Oxpacka mpou3Boqumacb Mo XoruKuccy, Baysp — 
preHy MW MYILHKapMHHOM, JjOKpacKa — KBaCHOBbIM TeMaTOKCHJIMHOM. CTa-~ 
HCb OOA3ATEJIbHbIE KOHTPOJIH CO CMIOHOM H alleTOHXJIOpodopMoM. 
Tepexoyubili snuTemmii MoveBorO Ny3bIpA MOPCKHX CBHHOK OoraT Mosmuca- 
ulaMH. OHM B BHe MeKMX HM KpyMHbIX PiplOOK 3anOJIHAIOT WHTOMNasMy 
Me2KYTOUHBIX H MOKPOBHbIX KJICTOK, HO MOUTH OTCYTCTBYIOT B KJIeTKAaX 6a- 
Horo con (puc. | a). IpeqBaputenbuad OOpaborKa CJIOHOM CHAMaeT OKPa- 
CyleJOBaTeJIbHO, peYb UeT O MOMMCaxapHgax TuMa rinKorena. Kpome Toro, 
MITCH BCTPeYaloTca H OTACIbHbIC KJCTKH, 3aMOHEHHbIC CAM3bIO, KOTOPadt 
repseT CHOCOOHOCTH K OKpacke NO XOTYKHCCy Nocwe MpeABapHTebHOU 00- 
ITKH Cpe30B CJIOHOH WH KpacHTCH MyUMKapMHHOM. 
3 rleppble HM nocsie MepecayKu PIMKoreH COXpaHAeT pacwioJlO2KeHHe, 
AKTePHOe JIA HOPMaJIbHOrO N€pexOAHOrO SMMTEHA, XOTA ETO oomee KosIM4e- 
) yMeHbuaeTcH. BeKope mocuie TpaHcnmanTauMn HadHHaeTCA pOcT OT MEpe- 
CeHHbIX KYCOUKOB HOBOrO SHMTeMMAIbHOrO MacTa, KMeTKH KOTOPOrO MePBO- 
1JIbHO MOUTH He COsepxKaT rmuKorena. OH NoABJAeTCA Ha 5—6 jIeHb B BUA 
<HX H Ooee KPYMHbIX PibiGoK; Ha 7 JCHb B PaCTYWIEM SMHTEMHH COMeP2AKUTCA 
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y2Ke Ooubl0e KOJIMYECFBO rIMKOreHa, TIpHYeM ero 3aMeTHO OouIbIe B MOBEpXHO 
CTHBIX KJIeTKaX, OOpalleHHbIX B MpocBerT oOpasyiomlnxca WHCT. PMKOreH BEIAB 
JIAeTCA He BO BCeX K€TKAX; B YACTHOCTH, B MHTOSHPYIOWMX SNUMTCIMaJIbHBE 
KIeTKAX erO OOHAPyKHTb HE yaeTcs. 

Jlanbueiiee pa3BuTHe SMMTeNMA B TPaHCIaHTaTaX MOKET MPOMCXo{H 
JIBOAKUM TlyTeM HM pactipeyenenve NomWcaxapHfOB MpH 9TOM HeOMHAaKOBE 
Jiu6o ocynyectBiseTcsa OOblUHaA JIA TepexOHoro smuTeNHA WuppepeHuMpoBK 
Ha 3 30HbI KeTOK C O6pas0BaHHeM Toy sMHTeHeM Oa3aJIbHO MeMOpaHE, s1HC 
TIPOHCXOMUT Je3HHTerpalluA SIMTeEMMAIbHOrO TylacTa yYacTO C NOPpPy2XKHbIM aTH: 
TIMYECKHM POCTOM eFo SJIeEMEHTOB B TuiyOb NOAMeKameh COe{MHUTebHOM TKAaHE 
B mocmeqHux calyyanx NO SMUTeMMeEM BOSHHKAIOT OUArH OCTeOreHesa. 

Tipu nopMasbHon yuddepenuMpOBKe.sMHTeMaIbHON BbICTHAKH WMCTbI TPC 
OJIbHbIE OCH KJIETOK OPHeHTHPYIOTCA NepNeHAMKYJIAPHO MOBePXHOCTH Tacl 
HW TIpOMCXOAUT HaKOMeHHe SHAYHTeMbHOFO KONHYECTBA MEKUX TbIOOK PAHKO- 
reHa B alukKaJIbHOM YaCTH SMMTeMMAJIbHbIX KJIETOK NpOMEXKYTOYHOM WH TOBeCpXHO- 
CTHOH 30H (puc. 2 6). Kpome memKux rubi60K TIMKOreHa, B aNMKaJbubIX 4a 
€TAX KJIETOK UaCTO OTMeYaeTCA TOMOreHHaA MHTCHCHBHAaA peakUMA Ha NOM 
XapHjbl, KOTOpad CHJIbHO OCMaOMAeTCA, HO HE HCYeZaeT TOJIHOCTbIO MpH oOpé 
6oTke cpesop cuioHon: Cosqaerca BmeuaTeHHe, YTO MeIKHEe PbIOKM PMKOrEl 
nepexoiT B BeIecTBO, OOecneyuBarommee STY peaKiHio. Bo MHorMx MecTa) 
BHJ{HO BbIXOXKJeHHE ZTOFO. BeMeCTBa B MOJIOCTh WHCT, Pe OHO pacnomaraeres 
B BHI M@IKHX XJIOMbeB, He TepAIOUIMX CNOCOGHOCTH Noce O6paOoTKH CJHOHOH 
K OKpaCke no’ XOTUKHCCY B PO3SOBbIN LWBeT. ey ae — 

K 12—15 quto B SMMTeNMH HEKOTOPHIX WHCT MOABJAIOTCA JereHepaTHBHbIe 
vusmenenha. Ip stom mpoucxoquT NepenowiHeHHe KJIeTOK BCeX COeB Mact. 
rpyObiMu 3epHamu rauKoreHa. CneqyeT OTMETHTh TaKKe, UTO MECTAMH B 9M 
IMM BCTpevaioTCA CJIM3HCTbIE KJIETKH, OTJEJAIOULHE CJIM3b B HOJIOCTb IWHCTHI. 

B slvTenHH, pasBuBaiouleMCa aTHMMYeCKH, HMe€€T MeCTO HHOe pacmpejese 
Hue TlowHcaxapHyoB. Ha 7—10 Jen, T. e. exe JO NOABCHHA OUArOB ocreore 
He3a, MIpOHCXOMMT YacTHYHad esMHTerpalHA sMuTeMMaNbHOrO Muacra. Er 
KJIETKH COfepxKaT PIMKOreH B BYE KPYNHbIX rpaHysJI OKONO Apa HU MeJIKUX 3€ 
| peH, TriaBHbIM C6pa3som BOasasbHOH, T. e. OCpaljeHHOH K MOAMexKameh coef 
HUTeIbHOM TKaHH “acTH WAToNa3Mpl (puc. | 6). B anuTetMabHbIX KeTKAaX, 
KOTOPbI€ OTJECJAIOTCA OT TlacTa HW B pe3syJIbTaTé aTHMMYeCKOrO pocTa Norpy: 
2KaiOTCA B COCHHHTEIBHYIO TKAHb, HAXOANTCA 3HAYHTeMbHOe KONIMUECTBO TA 
Korena (puc. 4). OfHaKO B MHTOSHPYIOWLUX SIMTeMMAJIbHbIX KJIETKAX OH H 3//eCk 
He COnapy2xuBaeTca. a 

Ha 10—12 yenb npu HHTeHCHBHOM NOrpyKeHHOM pocTe SIMTeMA BbICTHVJIKE 
UMCTHI OKA3bIBaeTCA OOPasOBaHHO! OMHUM CJIOEM CHAbHO BHITAHYTBIX H CBASAE: 
HbIX OTPOCTKaMH KWIeTOK. BobWOe KONHMYECTBO STIMTEMHAbHBIX KJIETOK pacio 
NaraeTcA W3OMpOBaHHO B PeaKTHBHOL COCAMHUTEMbHOH TKaHH, OKpyxKaromlel 
uuctTy. Take SnvTeMaJbHbIe KETKH, JIeKallve CpeM COC#AMHUTEIbHOM TKAHy, 
CoflepxKaT PIMKOFeH B BUC MEJIKMX HIM KPyMHbix PiblOoK (puc. 3 a), YTO yeTKO 


. 

Puc. 1. a— Mouesoii nysbipp mopcKoi cpunku. Ila6anam, Xoruxucc. O6. 20x 

6 — Tpancnanrar 12 quel. Pnpi6Ku rankorena B 6a3aMbHbIX KuIeTKAX STMTeMMaNbHOrO MacTa 
Tenn, XoraKkucc — rematokcumuH. O6: 40x 


Puc. 2.a— Tpancnaanrar 17 guet. Tmpi6Ku rawKoreHa Mexyly suuTeIMeM i obpazyrourelics 
xocTblo. Tena, XoruKucc. O6. 20x 6 — Tpancnaantat 14 qHei. HopManbuan juddepexul 
poBkKa NepexoyHoro snutTenua. Wlabanam, Xoruxkucc — remaToKcuuH. O6: 20-X< 


Puc. 3. a— Tpancnaanrar 11 jue. Pnukoren B snutemMasbHblx KJI€TKAX, PACOOXKeHHBIX cpesll 
SJICMEHTOB | COCAMHHTebHOH | TKaHH. Illa6anani; Xoruxuce — rematoxcunun. O6. 20% 
6 — Tpancnuantart 14 qHelt. Anrencusnan peakUMA Ha NOmMCaXapHAbI Ha CTOPOHE STHTeMHabHOl 
MHCTbI OOpameHHOH K OYyary ocTeoreHesa. Popmanun, Xorakuce — rematokcunun. O6. 10X 


Puc. 4. Tpancny.antat 10 qneli. Mnuxoren B SnMTeMMabHBIX KueTKaX; norpy2Kalomuxca B coe 
HHTebHYyIO TKaHb. Ila6anam, Xoruxucc — rematoKcumuH. O6. 20X 
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JMYaeT UX OT OKPyKaloulux COeMHUTEJIbHOTKAHHbIX 3JIEMCHTOB, JIMIMeCHHBIX 
yyukoreHa, HW CO3jaeT BeCbMa XapakTepHyio KapTuny. Ilorpy3nuBmunecs B ray- 
(HY COeCQMHHTeIbHOK TKAHH 9SMMTeIHaIbHbIe KJIETKH B JabHeluem pa3- 
yiuaroTcs. Tlepeq sTHM MpoHCcxOAUT HEKOTOPOe HAKOMNEHHE JOMOMHUTETbHOLO 
PIHYeCTBa PIHKOreHa B UX IMTOMMAa3Me, a IPH paspyuieHHH PpHlOKH rHKO- 
Ha 3 SIHTeIMAIbHbIX KJICETOK MOMaaloT B CO@AHHHTEJIbHYIO TKAab. 

| Heckoubko WHbIe OTHOWEHHA CKMAAbIBAIOTCH B TEX CJLyYanX, KOFa KOCTHBI 
‘YaTOK OOpasyeTCHA HeMOCpeACTBEHHO MO SIMTeEMHANbHOM BbICTHIKOL IWHCTHI 
Wi Mecte Oa3abHOH MeMOpaHbl. DNUTeNHii COCTOHT 3eCb H3 HECKOJbKUX C10eB 
PYNHBIX KJIETOK C OOJIbINHMH CBETJIBIMH AgpamMu. Ba3sampupili CnoH MesKUXx 
MeTokK oTcyTcTByeT. Haobopor, Ha rpaHue C CO€AMHHTEMbHOL TKAHbIO NeKAaT 
UNEpTPpOMPupOBaHHble SJIEMEHTHI C KPYIHbIMH B3YTbIMH siypamH. Uacto oKos0 
pa onpeyemsetTca yuacTOK MpocBeTyienuA B UHTOMNAasMe. [IpoucxogrT oTTop- 
PeHve yuaCTKOB WHTOMMA3Mbl IMNTENMAIbHbIX KJICTOK H paspyllleHHe LWeJIbIX 
TeTOK. 

| ONUTeIMi ONMCAHHOrO CTpoeHusA BecbMa GoraT rauKkoreHom. Ilocnequuli pac- 
WlaraeTCA 10 BCeH MpOTOMMAa3Me SMUTEMMAJIbHbIX KJI€CTOK B BHJ@ MeJIKHX H Oovlee 
YYNMHBIX PIbIOOK, HO He NepenoJIHAeT e€ Tak, Kak B JIereHepHpyIouleM 3IMHTe- 
4u. XapakTepHO, YTO OUArH OcTeOreHe3a OOPa3YIOTCA TObKO C OMHOM CTOPOHBI 
ACTbI H HMCHHO 3feCb HaOMofaeTCA CKOMJIeHHEe TIMKOFeHa B ee SMHTEIHU (pH. 
6). Ilostomy Mp okpacke Ha NosmHCaxapHbl yuaCTKH JMMTeMHaJbHOrO Mia- 
a, AKTHBHbIeC B CMbICI€ OCTEOreHETHYeCKOrO JICHCTBHA, YeTKO BbIJeJIAIOTCA 
|) HHTCHCHBHOCTH CBOe OKpaCKH. we 

Hay ouvaraMu BO3HHKaroulero OCTeCreHe3a SMHTEIHAIbHbIM MacT MOCTeMeHHO 
MTOHYAETCA BCVIEACTBHE OTTOPKeHHA Y4ACTKOB MNpOTOMMAa3sMbl H paspylweHua 
SJIbBIX STHTeMaJIbHBIX KJICTOK, IpH4em COepxKUMOe UX NPOTOMMAa3sMbI NOcTy- 
aeT B NMOjWexKallly!o COCUHHTEJIbHYIO TKaHb, TAK K€ KaK H IPH paspywieHHu 
TCIbHBIX NOPPpy3HBIUHXCA B Hee SNHTe/MAJbHBIX KJICTOK. 

Bce omvcaHHble H3MeCHEHHA COMpOBOKAAalOTCA NOABJICHHEM B COCAHHUTEIbHOH 
aH TO SMHTeIMEM OOJIbINOrO KOJIMYECTBA MEJIKHX CBCOOAHONeKAMLHX PIbIOOK 
iukoreHa. CneqyeT OcoOo nosyepKHyTb, YTO B COCAHHHTENbHOH TKaHH BHe 
OHTaKTa C QNUTeIHeM, OOaalouUluM OCTCOreHeTHYeCKOM AKTHBHOCTbIO, TvH- 
JoreH He BbIABJIAeTCA. 
| Jo pa3sBuTua ouaros ocTeoreHesa riblOKH rIMKOreHa pacipefeseHbl paBHo- 
€pHO B JOBOJIbHO LWHpOKOL 30HE MO] SNMTEMHEM, HMCIOWLMM OMMCaHHoe CTpoenue, 
O C HOABJIGHH€M KOCTHbIX 3a4¥aTKOB B OOACTH OCTeOreHesa BbIABJIAeTCA LO- 
a3][O MeHbIIe rIMKOreHa, 4eM B COCeAHHX y4acTKax COEAHHUTEMbHOM TKAaHH, Tye 
icTeoreHes ele He HavavJiCa; CO3qaeTCA BMevaTJIeHHe, YTO PJIMKOreH pacxoyyeTcA 
Iipollecce KocTec6pasoBanna. 

Vnorga nox snuTemuem — HemocpescCTBeHHO MEY HUM H CyIOeM OCcTeOOwa- 
TOB — TIPOHCXOAUT CKONeHHe KPyNHbIX rpyOplx yacTHIL TiMKoreHa Hempa- 
WJIbHOH opmpl (puc. 2 a). Takue kapTuHbl HHukKorga He HaOsMO,aloTcA MO 
HTeCJIMCM BHE CK@JICETOreHHbIX 3A4aTKOB HJIM C TOH CTOPOHbI TAaKHX 3a4aTKOB, 


| 


i 


B nonocrw WHCT, BOKpyr KOTOPbIX HAeT OCTeorene3, HAXOJMTCH XJIONbeBHI- 
.0€ CoJlep2KUMoe, OKpallIMBarolleeCA HO XOTUKUCCY B POSOBbIli BET H He Tp slo- 
yee CnOcoOHCCTH K OKpacKe MoCIe OOpaSorKH cpesoB COHOH. Tam Ke pacmo- 
‘araioTCad MHOFOUHCJICHHDbIe PIbIOKH PIMKOreHa H CJLYWIeHHbIe, Jerenepup yromine 
‘METKH STMHTeJIMA. 

Cnenyer moquepKHyTb, 4TO PabIOKM TIMKOreHa BHYTPH SMHTeMMaIbHbIX 
<NeETOK H MO], SMMTCIMEM BbIABJIAIOTCH He TOMbKO Tocue PuKcawun no [laba- 
ally, HO HM mocne dukcauun Mo Tenau nin :opMasuHoM C TIOCJIEYIOULEH OC- 
(OBATEIbHOM MPOMbIBKOL B BOJe HU eKabILMHalMelt. OfHako B Tex 2%xe Cpesax 
JIMKOFeH B MBILUCUHOL H OCTEOreHHOM TKAaHH He CoxpaHsauca. Bee sTo CBUeTeJIb- 
TBYeT, BEpOsATHO, O TOM, UTO peYb uACT HE O YHCTOM IVINKOFeHe, a MONHCaXa- 
\MJ[HO-OEJIKOBOM KCMIIJICKCE. 

Mopconorusa pacnipesesieHuaA NOMcaxXapHAOB MOsBONAeET CYAHTb O MyTAX 
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OCYIIECTBICHHA OOMCHHBIX MPOLeCCOB MerxKy SIMTeHEM noqwexkalen coeqy 
HUTebHOH TKAHbIO B Tpancnmantratax. []pH HopMabHoK AudpepeHunposKi 
SINTeINA NOMMCaXapHbl HaKallMBalOTCA B erO KJIeTKAaX TO Mepe HX Nepemenie- 
HUSH 3 6a3aIbHOrO COA K MOBEPXHOCTH IlacTa, a 3ATEM OHH NOCTYMaloT B MO 
JIOCTb WHCTbI B pe3yJIbTaTe KakOro-TO CeKpeTOpHOrO Mponecca. Cy[1 10 Mopdo 
JIOTHYCCKHM IIPH3HakaM HM NO OTHOIWIeCHHIO K aMHJa3e CJIOHbI, NOMCaxapH]s 
QNHTeNIHA MOABepraiwoTca IIpH 9TOM CyLLeCTBeHHbIM H3MeHeCHHAM. 

Hao6opot, MpH aTuMuyecKoM pocTe H MIpM paspyWeHHH 9SIHTeMabHbIX 
KIeTOK NOMMCaXapHAbl THMAarAMKOreHa H3 3JICMeHTOB, COOTBETCTBYIOUINX KJeT= 
KaM TIPpOM@KYTOUHOH 30HbI, WOMaaioT B MOfwerKalllylo COCAMHHTEIbHYIO TKAHb 
BMECTEe C COJepXKHMBIM WHTOMMA3MbI SINTEMMAJIbHbIX KJICTOK, a CEKPCIHA B TO- 
JIOCTh WHCTbI HapyliaeTca, XOTA HW He MpeKpallaeTCA, HW HE HCKJIOYEHO, ATO CO 
ylep2KHMOe TaKHX WHCT NOCTyNaeT B KOHUE KOHIOB B MOfexKalllyio COeAMHHTE b= 
Hy!lO TK@Hb. 

Takum o6pa30M, W3MeHeHHe B JMdPepeHUMpOBKe SMUTENINA, NPHBOAAMCE 
K OCTeOreHesy, CBA3AHO C HapylweHHeM TeYeHHA OOMCHHBIX TIpOWeccoB, B KOTO- 
pbIX yUaCTBYIOT NomHcaxapHybl. B sTOM CMbICIe NpOHCXOAUT AenoApHsalnA 
9IUTeHaIbHOrO MlacTa C MOCTYMe€HHeM MpOMeKyTOUHbIX MpOLyKTOB OOMeH 
B TMOMeKaulylo COCAHHUTebHYy!O TKaHb. OcTeoreHeTH¥ecKHe CBOHCTBa Tepe- 
XOMHOFO SMUTeEMHA CJleqyeT, BEPOATHO, OODACHATS He MOABJICHHEM B HEM IPH 
TPaHCIaHTallWH HOBbIX BeLeCTB, OTCYTCTBYIOUIMX IPH HOPMaJIbHbIX yCJIOBMAX,. 
a TI€pexOOM H3 SIMTeHA B COC/MHHTEIbHYIO TKaHb KaKUX-TO BEULeCTB, Bepo- 
ATHO BCerfa COJepXKallHXCA B INHTeHH, HO He JOCTHTaloulHx OObIMHO Toye- 
*KaleH COeCIMHHTeJbHOH TKaHH. 

TIpoBegeHHoe ucCCIeqOBaHHe yKa3bIBaeT Ha NapaJIeu3M M@K]y H3MeHeHH- 
AMM B pacnipefeneHuv NoHCaxXapHOB B SNHTeMHH HW NOCTYMMeHHeM HX H3 STH 
TeJIMA B COC/[MHHTEJIbHY!O TKaHb, C OMHOH CTOPOHbI, H pasBHTHeM OCTeOreHesa, 
C Apyrov. OTH [Ba ABMCHHA MOryT HaxXOJUTbCA B NPHYHHHOM 3aBHCHMOCTH, HO 
MOryT HOCHTb H CONYTCTBY!OWMH xapakTep. Eue HeT JOCTaTOUHBIX JaHHbIX AIA 
TOrO, YTOOb! PelIHTb STOT BOMIpoOc. OAHaKO yxKe TeNepb CeqyeT HMETb B BUY 
TY Cone B pOJlb, KOTOPyto NomucaxapHAbl THNa PIHKOreHa HIpaioT B OcTeO- 
renese (‘). 


Tloctynuso 
19 V 1956 


WMTHPOBAHHAA JIMTEPATYPA 


eft u, JAH, 107, Ne 4 (1956). 2 A. A. DpunzenmTenn, 
JIAH, 108, Ne 2 (1956). A. A. @puAenmtenu, Yen. cosp. 6uon., 39, 299 (1955). 
#A.H. ®punenwmTeh ux M. cOBp. Ovou., 42,8. 2 (5) (1956). © B’ Hugg tose 
Arch. Surg., 22, 377 (1931). A.C. Ab bot, J. Urol., 40, 294 (1938). *R.LeriSe@m 
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Hoxasayge Akanemun nayx CCCP 
1956. Tom 411, N22 ° 


“ PHSHOJIOTHA 


tO. K. BOTOABJIEHCKHH 


HIMAHHE PH3HOJIOTHYECKOFO COCTOAHHA, MOJIA HW PEXKHMA 
NHTAHHS NTH HA KAPTHHY HX BEJIOH KPOBH 


([Tpedcmaeaeno axademuxom K. H. Cxps6unoim 3 VI 1956) 


‘ 


| Jo Hactosero BpeMeHu CymecTByeT MueHHe (°), UrTO MOpconorMyecKan Xa- 
WMKTePUCTHKa GeO KPOBH HE MOXET CJyXKUTb KPHTepueM JIA CyKMCHHA O CpH- 
ONOrHYeCKOM CocTOsHHH THY. Mexyy Tem, yxKe B 1938 r. ObliH mMpocme*Keubt 
SMCHCHHA B JICEHKOWMTApHO dopMyse KpoBH rosyOelH B 3aBHCHMOCTH OT Bpe- 
HH roja ('). ABTOP KOHCTaTHPOBas YBeIHYeCHHE INCA JMMCOUKTOB HM yMeHb- 
CHE TNCeBAOSO3HHOMUJIOB B BeCCHHHH Nepvoy. Sa. nocsequee ecaTumeTue 
MnewaTH NOABHJICA pA paooT, yKa3bIBaIONUX Ha pasIMUHbIe MopdosornyecKue 
SMCHCHHA B OeNOH KpOBH MJICKOMUTAIOULHX, THI, H pbIO B 3aBHCHMOCTH OT 
BMCHECHHA BHeWHHX ycnoBHH (', 2,5,7). O rucToXHMHM4eCKHX 2%Ke H3MCHCHHAX 
#HKOWHTOB KPOBH B 3aBHCHMOCTH OT KaKHX-JIHOO yCJIOBMU JIMTepaTypHbIxX JjaH- 
pIX MOUTH HET. 

| Jia BLIABICHHA BINAHHA MHSHOMOTHUYeECKOLO COCTOSHHS 
‘MIL Ha KapTHHy HX OenOH KPOBH MbI NpOBeNH Ce30HHbIC MOpdosornyecKkHe 
| rHCTOXHMHYeCKHe HCCIeqOBaHHA KpOBH KPxAKBbI — Anas boschas. KpoBp 
MDanacb B TeYeHHe Toga Cc HHTepBasamMu B 15D Heli, NapanembHO y 6 yToK. 
KHM 00pa30M, KpOBb HCCsIeJOBasIaCb BO BPCEMA MOKOA, AHICHOCKOCTH H JIMHbKH. 

BpliW MpOBeJeHb! TaKKE CPpaBHHTeJbHbIe HCCeEAOBAHHA KPOBH YTOK TOrO Ke 
4a B 3aBHCHMOCTH OT TlOJla, H MpocmexKeHbl H3MCHeCHHA KapTHHbl KPOBH 
34BHCHMOCTH OT BPpe€MeCHH KOPMJICHHA TITHILBI. 

B3aTue KpOBH MpoucxoqusO BCerga B OHO WTO Ke BpeMa — Mexkyy 13 u 14 
jacaMu u3 v. ulnaris. []puroroBseHHble OOMLEMPHHATbIM CIOCOOOM Ma3KH TOTYAC 
‘e buKcupoBasncn. Jina Mopdomornyeckux uccmeqoBaHHi B KayecTBe (pPuKCa- 
PpoOB ObIIH HCNOMb30BaHbI METHOBbI CupT (5 MHH.) H 2uAKOCTS LlenKepa 
ykKcycHoh kKucsoTot (50 muu.). Ma3Ku oKpallMBasucb No MeTo,y PomMaHoB- 
«Koro. Jlisd BbIABJIGHHA HYKJICHHOBLIX KHCJIOT MA3KH (HKCHPOBAaJIHCb paCTBOPOM 
|eHKepa c yKCyCHOM KHCOTONH C NOCMeAYIOULHM MCMOMb3OBaHHeM JIA Opeye- 
CHA pHOOHyKeMHOBOM KHCOTHI peakiMu Bpatie, a Quid THMOHYKJeHHOBOH 
/McnoTp1 — peaxunu Menprena. Jlia onpeqeneHua riMKOreHa Ma3KH (PUKCHpO-~ 
JaIMCb HefiTpabHbIM cbuKcaTopom I[[a6agaua (30 MuH.), 3aTeM TIpOMbIBaJIMCb 
|McTHIMMpOBaHHOH BOOM H COpabaTHIBanHcb no MeTogy WWla6agauia nepnoja- 
oM Kasua. Ilepoxcuyjasa onpesesasacb No Metogy Cato: cyxue Ma3KH oOpada- 
bIBaIUCb B TeyeHve 30 ceKk. 0,5% pacTBOpoM CepHOKHCJOM Me; 3aTeM OHH 
Jorpyxxasucb na 2—3 MuHyTbI B pacTBOp OeH3HAHHa B AMCTHJMpOBaHHOu 
Joye, K KoTOpomy 6blI0 ZOOaBeHo 3—4 Kanan NepeKucu Bogopoga. JA BbIAB- 
g HeHTpaJIbHOrO %Kupa Mpelapatbl (PHKCHpOBaJHCb HE MeHee JBYX YaCOB 
10% cbopmasHuom C Mocwlegyioillel OKpackoH HX CyfaHOM III uw qoKpackol agep 
‘©MaTOKCHJHHOM Opsuxa. 
| Tloqpo6noe u3y4enve KpOBH YTOK, B3ATOH BO BpeMsA MOKOA, AMMeHOCKOCTH 
| JIMHbKH MOKa3aJl0, YTO pa3sMM4UNOe COCTOAHHe NTHUbI HAXOAMT OTpParkenHe 
W3MeHeHHH JeHKOWUMTapHon dopmyup (Taba. 1). M3 qannbix TaOMMUbI BHAHO, 
TO HavOoJlee YYBCTBHTEIbHbIMH ABJIAIOTCA OaSOPHJIbI, YHCO KOTOPbIX B NepHok, 
\#MeHOCKOCTH yMeHbillaeTCA MpHOMHM3uTeMbHO B 3 pasa NO CpaBHeHHio C Me- 
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Ta6auna t 
aN 
JleikountapHasa dopmyvia KpoBu yToK (B %) 


JIuMOuwuTEI 
9303uHo- Tices qo- 
so3uHo- | MoHoluTH 
NoNo nrniy Masible H Basoduapl Gane 
6ospurne bust 


cpeanne 


Tlepuoyx noxos (1 cenxta6pa — 15 mas) 


4 59 4,8 1,6 13 16,4 4,8 

2 64 8,9 2 8 14 3,0 

3 47,3 8,7 2 12,7 26,3 3 

4A Olof 4,3 2,9 1057 15 5 

4) 69 5 1,5 8,5 12 4 

6 48,3 I a 1,3 a283 21,4 5 
Cpennee 58,2 | qe | 1,8 | 14 | 17,6 | 4,2 “4 

Tlepuoy siitleHOCKOCTH (15 maa — 1 Hiows) 

4 46 833 |) 0;3 6,4 3653 |-° 254 

2 46 vdeo 0,5 14,3 23,9 3,2 

3 33,4 .. 18,7 0,7 44 32 3,3 

4 43,7 12,7 On7 5,9 34 3 

5 5 10,5 0,5 12,0 24,5 2 

6 52,7 10,3 0,3 | 12,8 20 ooo 
Cpenuee 45,3 | eae. | 0,5 | 10,6 | pA | 3 

Tlepnog aunpku (1 wus — 1 cents6ps) 

4 46,3 6,1 454 19,3 2335 334 

2 60,9 dis 1,3 ew 16 2,8 

3 46,5 0,6 1,4 10,8 3l ee 

4 48,6 7 208 17 Deed ae i 

5 90,9 4'9 0,9 16,2 24,6 2,9: 

6 D352 _ ost disa, 15 MSS, 35d 

1 

CpeyHee | 51 6 | 154 | 15 | 23,3 | 3,3 


PpHOJOM TOKO” HW swHHbKM. MoxkHO OTMETHTb Tak2Ke HeKOTOpoe yBeIMueHHe. 
COMepKAHUA 3CPHUCTHIX (POPM JeHKOMHTOB B NepHO AHMeCHOCKOCTH H JIMHbKH. 
CpaBHuBad MpenapaTh, oOpaboTanuble No MeTosy Bpauie, HaM YWaJ1OCb 
KOHCTaTHPOBaTb HeKOTOPOe YBe/MYeHHe COMepKaHHA PHOOHYKJCHHOBOH KUC- 
JIOTbI BO BPeMA JIMHbKH B Ma3Me MMPOUHTOB H MOHOWUHTOB. KonuyecTBo puOo- 
HYK Je HOBOHi KUCOTbI B TpaHyJOWMTaX OCTaBaJlOCb B TeyeHHe BCero rosa 
MOCTOAHHBIM. He H3MeHHIOCb TakxKe COfep2%KaHHe THMOHYKJICHHOBOM KHCJOTHI 
B JIeHKOIWMTAX KpOBH. ‘ 
B uccileqoBannolt Seo KpoBM yTOK NepoKcujasa Opiia oOHapy Kena TOJIb* 
KO B 1la3Me S03HHOPuOB. PusHoMOrMyecKoe COCTOAHHE MTHULI Ha KOJMYeCTBO 
NepOKCHAasbl H ee TOHOrpauio He OKasa/1O0 BIMAHHA. 
Biblia Helitpasbublid XP Ha Ma3KaX, MbIl YCTaHOBHJM He3HatuTembHOe 
yBeMNeHHe efO Cofep2kaHHsA B Wla3Me rpanyJIOUMTOB B NepHvoy, AMHBKM MTHI. 
Bee meHKOUNTbI KPOBH YTOK, KpOMe TICeBAOSO3HHOPUMOB, COsepKAT PVIMKO- 
reH, IPH4eM B JIMMOWMTAaX WM MOHOIWMTAaX rIMKOPeH HaOJOMaeTCA Kak B «qudby3- 
HOM» COCTOSHMH, Tak HB (pOpMe 3epHHCTOCTH H riblGoK. B 6a30cpunax rAMKOreH 
JlokaJM3yeTCA He B rpaHyJlaxX, KaK 3TO HM€e€T MeCTO B KpOBH YeslOBeKa or 
4 B WHTONa3sMe — Tak ke Kak H B SOSHHOPHAX. 
IIpu cpapuenun kKosMuecTBa rmukoreHa B JeliKoUuTax B Me pHObl noKos, 
AMICHOCKOCTH H JIMHbKH, OOpalllaeT Ha ceOA BHUMaHHe yMeubIIeHHe ero coyep- 
SUL, 


‘aHHA yY BCeX JIGHKOILMTOB BO BpeMA AHILeEHOCKOCTH U elle Goslee B NepwHoy JIMHb- 


4 Pe3iomupys, MOxKHO CKa3aTb, UTO pasNHYHOe PusHoOmOrHMYecKoe cocTOAHHE 
ITH, (MOKOli, alieHocKocTb HM JHHbKa) HaXOAUT CBOe OTpaxkeHve B Mopdos0- 
eyase€CKHX H THCTOXHMHYECKNX H3MCHEHHAX B JIeHKOWHTAX KpOBH. OTO oObcTos- 
Sq2JIBCTBO elle pas NOATBepxKaeT, YTO KPOBb ABIAeTCA TOHYAHWAHM HHAUKAaTO- 
JOM CocTOAHHA Oprann3sMa. “ 


Ta6muHua 2 


JleikountTapHasd dopmyna yToK (B %) 


JIHM@OWHT BI 
Baso0- | So3uno- | Iicepgo30-| Mouo- 
— ee coeteae, Soak cust dust | 34Hodaap | wuTEt 
Mroub 3 Dit 2,04 O0c3 Wo ile 7 
2 68 eral | 8 8 Bh) 
Vroub 3 67,7 Zee em a7, Ons Nhs 6,4 
2) 530 LO moe Ome key 3} 2200 3 
Apryct ‘ai 69,3 3,4] 3 6 12 6,3 
9) 70 5 0,95 8,9 42 4 


Kpome Toro, 3a Tp JIieTHHX MeCHILa HaMH ObIIM MpOBeeHb! CpaBHHTeJIbHO 
toposioruyeckue H THCTOXHMHYeCKHe HCCeqOBaHHA OeJIOH KPOBH YyTOK 
)asHoro noda. YM3yyanacb KpoBb 3 CaMioB Hu 3 CaMOK OJMHaKOBOrO 
jiospacta. B pe3ybTaTe 9Toro HCCeOBAaHHA ObIIM OTMeYeHbI TOJIbKO HeEKOTO- 
ible MOp@osornyecKkHe pasIHYHA B JeHKOWMTApHOH GopMysie, CBOAALHeCa, 
4; OCHOBHOM, K TOBbI‘IeGHHOMY COj[ep2KaHHIO MOHOLHTOB Y CaMILOB 0 CpaBHeHHIO 
3. camKamMu (cM. Ta6. 2). 
' Kakoli-mu60 3aBHCHMOCTH THCTOXHMHYeCKHX pa3JIHYHH OT NoJla HaliTH He 
s7asocb. | 
| OnpiTbl, cBa3aHHble C KOPMJCHHEM, ObWIM MpoBeseHbl.Ha YeTbIpex 
b3pocubIx yTKax. 3a CyTKH JO B3ATHA KPOBH KPAKBbI JIMWWAaIHCb KOpMa H OTCAa- 
KHBAJIMCb B OTJeIbHOe MOMelleHHe. CHauadia KpOBb Opamacb y rOJIOAHbIX ITHU, 
XOTOPBIM Mlocule STOO AaBasIH OOHAbHbIIi 3epHOBOH KOpM, a 3aTeM B3XATHe KPOBH 
IpOH3BOAUMOCb uepe3 2,4 uw 6 uacoB Nocwe JayH kopma. [Ipu  anavu3e 
ApenapaTos KaKHX-JIHOO 3aKOHOMepHbIX MOpoOJIOrM4ecKHX H3MeHeHHH B Pop- 
ex 9IeMeHTax Oeoll KPOBH OOHApyXKUTb He yaocb. TucroxumuyeckH 
Ke OOHApyxXu0Cb Gosee MOBbIIMeHHOe COMepKaHHe PHOOHYKMCHHOBOM KHCAOTHI 
4 TlMKoreHa Mvla3Mb! HEKOTOPbIX JIel{KOUMTOB KpOBH YTOK, B3ATOH Mocyle KOpM- 
oe lO CpaBHeHHIO C KPOBbiO OT FOJIOAHBIX NTH. Tak, Wya3ma JIMMPOWMTOB 
MOHOLMTOB Y TOJOMHBIX MTHIL OKpalliMBaeTCH THPOHHHOM O4YeHb OseQHO. 
Hepes 2 uaca Nocme KOPMJeCHHA KONMYECTBO KHCJIOTHI B Mvla3Me TeX 2Ke KeTOK 
ero yBeIMUMBaeTCH, a Yepe3 46 YacoB COfep2xKaHHe KHCJIOTHI MOBbIIMaAeTCA 
‘ue Oovible. 
(i Kakux-u60 H3MeHeHHH coyep2KanuA B eliKOUMTaX HelTpaIbuHoro %Kupa 
: 


i NepOKCH]a3bl, CBASAHHbIX C pezKHMOM KOpMJICHHA, HE HaOMIOMasOCb. 


| ' TloctrymHs10 
| 3 VI 1956 
| 
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IHTOKPHHOJIOL AS 


A. J. KAPLUEHBJIAT 


JEMCTBHE OUMLJEHHbIX TFOPMOHOB IHIO®H3A 
HA AMYHHKH PbIB 


(ITpedcmaeaeno axademuxom JI. A. Op6eau 11 VI 1956) 


Hanuunve TecHol dyHKUMOHaIbHOK CBA3H MexKy FrHNO@H3OM H TOOBbIMA 
7Kele3aMH y pbiO OblIO WOKa3aHO MHOFOUMCJICHHbIMH 9KCIEpHMCHTAaJIbHBIMH HCCJIe- 
JOBaHHAMH, B KOTOPbIX H3y4aJIHCb Pe3yJIbTaTb! YasIeHHA runodusa (3, i 
H BBeJeHHA B3BeCH BeulecTBa runodu3a BHYTPHMBbIWeYHO (3,14) HH B MOMOCTE 
yepena (*). Metoy runoctbu3apHblx HHbeEKIMH Halles JOBOJIbHO WIMpokoe NpHMe- 
HEHHE B PHIOOBOACTBE JIA NOMYIeHHA 3peNOM MKPbl H ClepMb! WeHHbIX B IIPOMbIC- 
JIOBOM OTHOWeHHH BUAOB pbiO (°). 

HexorToppble pbiObl OKa3aJIMCb UYBCTBHTeJIbHBIMH K FOHAJOTPONHbIM TOPMOHaM 
MJICEKONUTarollux. Y CAMOK BbIOHA BBeeHve SKCTPAaKTOB MepeHen JOH runodusa 
yeJIOBeKa H HEKOTOPbIX JPYrHX MJICKOMUTAOWIHX, BOPCHCTOH O6OOUKH 4YeJIO- 
BeyeCKOrO WlOfa, CbIBOPOTKH KPOBH H MOUN OepeMeHHBIX KCHIIHH, a TakxKe 
MOUH OOJIbHbIX NY3bIPHbIM 3AHOCOM HW XOPHOHSMHTeJIHOMOH, BbISbIBae€T BHECE30H- 
Hoe HaCcTylleHHe CO3peBaHHA OBOLWHTOB, OBYJIAWHH MH HKPOMeTaHHA, T. e. Te 
pexoy v3 IV B V craqutio spenocru (°). CneqoBaTesbHO, CaMKH BbIOHa pearupylior 
Ha rOHaJOTponHble FOPMOHBI Kak THModusapHoro, Tak H XOpHadJbHOrO Mpo- 
HcxoxeHnA. OqHaKko JO CHX Nop ele He OblNO yCTaHOBJIEHO, KAKO HMCHHO H3 
rOpMOHOB rHMousa CTHMyJIMpyeT y pbIO BbILWeyKa3aHHble MpOueccbl, XapakTe- 
pusyrollve Nepexoy CaMKH B HepecTHoe coTosHHe. Mexyy TeM BbIACHeHHe STOO 
BOMpoca MpefCTaBJIAeTCA Ba2KHbIM B [pakTHYeCCKOM OTHOWICHHH HM 3aBepulaeT 
coOoH olpefeseHHbI STal HCCMeq_OBaHHH MeXaHH3Ma (*usHOMOrHMYeCKOH pery- 
JIAWMH MpOUeccoB pasMHOXeHHA y ppIO. 

HekoTopple WCCleqOBaTeIM CKJIOHHbI paCCMaTPHBaTb TOHaOTPONHbIM ak- 
TOp rHno@usa pblO, CTHMyJIMpyloMlHi Co3peBaHHe OBOWMTOB MU OBYJIAILMIO, Kak 
OcoOblH TOPMOH Hepecta, «BbIeIAA TAaKHM OOpa30M BBISbIBAeMbIi MM Tiporecc 
u3 OOmleli roHaOCcTHuMyJupylomlel JeiTesbHOCTH rHunodusa» (1). OmHako cnepyer 
BbIACHHTb, He BbISbIBACTCA JIM MIPHMNCbIBaeMOe TIpefMomaraeMOoMy HOBOMY rop- 
MOHY (usHomorMyeckoe JelicTBHe JPyrHMH, y2Ke paHee H3BeECTHbIMH TOPMOHaMH. 
STO TeM Ooslee HeEOOXOAUMO, YTO B runoduse pblO ycTaHOBJeHO HamMune Be- 
WleCTB, JeCTBYIOWMX Ha MJIEKOMMTAIOULNX H NTH, MOAOOHO comMKyOCTUMYysH- 
Pytouemy (*), slorenHusupyiomemy (?,!*) Hw saKToreHHomy (15) ropMonam. 
TlosTomy Mbl pelumau UCHbITaTh JeiCTBHe OUMUIEHHbIX FOPMOHOB MepesHeli JOH 
rHnopv3sa MJIEKOMMTAaIOMIHX Ha CaMOK KOCTHCTBIX pbiO. 

OnbiTb! Mpopoyusuch Ha caMKax BbIoHa (Misgurnuz fossilis), BEImOBMeH- 
HbIX B JekaOpe — aHBape B Kuumanckom paiione UepnosunKoli oO6nactu. B 3TO 
BPpeMA AMYHHKH Y BCeX B3POCJIbIX CAMOK Haxo_aTca B IV cTaquu spenocTu u He 
Nepexousit B V craquio 6e3 BBeJeHHsA TOHALOTPOMHbIX TOPMOHOB uUsBHe: (5,8). 
Bo BpeMa OMBITOB BBIOHbI COJepXKaJIMCb B CTEKNAHHBIX OaHKaX C BOOT 6e3 Me- 
CKa H pacTeHHi pu Temnepatype 17—19° u uuuem He KopMuuucb. Uacrb onbi- 
TOB OplJla NpoBeeHa Ha PUNOUSIKTOMMPOBAHHBIX BIOHAX. Yasenne runodusa 
Mpov3o0,H0cb 10 MeTojy AOpamosuua (11), npwyem Nocme OKOHYAHUA OMbITAa 
NOJHOUHHOCTb STON ONepalluv NpoBep ANacb Ha BCKPBITHH. TOpMoOHbI BBOAMUCD 
He panee Yem Yepes 24 yaca Tocme yfaneHua runodusa. 
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Ja OMbITOB HCMOUIb30BaJIHCb (pos Ky JOCTHM yup yiouwnit rOpMOH 43 
1) 1Tl0H30B JOWayH WH CBHHbH, JIOTCHHMSHPYyIOuMit TOpMOH U3 PuNousa CBHHbA 
} MaKTOPeHHbIit TOPMOH U3 runodusa KpynHoro poratoro ckoTa, MpHrorToBseH- 
#jbI€ B ONbITHO-NPOHSBOACTBEHHOK JaOopaTopuH Bcecoto3sHoro HHCTHTYyTa 9KCTIe- 
MeHTaJIbHOH SHAOKPHHOJIOrHH, MH afpeHOKOpTHKOTponHpi ropMon (AKTT) 
f|.eHMHrpaycKoro MsacHoro KoMOuHaTa uM. C. M. Kuposa. Ounmenuple ropMoHBl 
i) Bue Cyxoro KpHcTasmuecKoro Nopouika xXpaHHJIcb B pepmaxepatope x 
GenocpescTBeHHO nepex BBEeHHeM pacTBOPAMHCb eB JMCTHJIMPOBaHHO BOLE 
wiakTOreHHbIM FTOPMOH — Cc MpHOaBsIeHHeM pacTBOpa COMAHOM KHCOTH WO PH 
0). Bce HHbeKUHH MpOvsBOANHCb BHYTPUMbIeIHO. Bpionbl MpocmMarTpuBa- 
Cb yepes 48, 72 u 96 uacoB nocule HHDeKUNH. Ec mocse yKa3aHHoro cpoKa 
3 NonOBOro OTBepCTHA CaMKH HE BbIJeTAOCb HKPbI IPH JlerKOM MaccHpoBaHHi 
PIOllKa MO HalpaBJIEHHtO OT FOJIOBbI K XBOCTY, TO OHA BCKPbIBalaCb JIA ycTa- 
MOBJICHHA COCTOAHHA AHYHHKOB. 
4 BeBeyenve douHKyNOcTuMyMpyromero ropMona (1—5O mr), slakToreHHoro 
opMona (5—5O0 mr) u apenoKoprukotponHoro ropmoua (1—25 mr) He BBI3BaJIO 
%PspeBaHHA OBOWNTOB H OBYJIAWHH HH y OAHOH CaMKH BbIOHa. Uepes 72—996 ua- 


Wcb B IV craquH 3pesocTH. 
Ilocne BBeqeHHaA 3 Mr JNOTCHHH3Hpyloulero TOpMOHa Y BCeX MOOMbITHEIX 


UrTo6bl ycTaHOBUTb, He 3aBHCHT JIM YKa3aHHoe JelicTBHe BBeeCHHOFO JOTeH- 
HM3upytollero ropMoHa Ha CaMOK BbIOHa OT CTHMYJIALWHH JeATeJIbHOCTH CcoOOcT- 
/eHHOrO rHnou3sa ITO pblObl, Obl NpoOBeeHbl AHAJOFHYHbI2 OMbITbI Ha FHMO- 
S)H39KTOMHpOBaHHbIX BbIOHaX. Uepes 46—48 uacoB noce BHYTPHMbILWedHOrO 


jada BbIeATb 3pelyio HKpy. 
_ VA3pecTuo, 4TO y MJICKONMTAIOWIHX OBYJIAWHA HaCTyMaeT B pe3yJIbTaTe OJHO- 
WpeMeHHoro jJelcTBHA COWIMKYysOCTHMYyHpyloulero H JIOTeEHHH3SHpylollero 


WAG anime 4! 


Bauanne 2pyrux TropMoHoB runodu3sa Ha peakI[HIO CaMOK BbIOHAa 
Ha JIOTCHHH3HpytollHH TOpMOH 


Uncsio caMoK 


Tosa s10- 
TeHHH3H- Topmou runodu3a u 
py rouero TlO- | y KOTOpbIX | RbIMeTAB- 
ropMona, BBeneHHad 103A onpit- | mpousouma| wux s3pe- 
B Mr HbIX OBY JAWHA JIY1O HKpy 
@ouuKy JOCTHMy JIMpyto- 
1 mun, 0,0 mr i) 0) 0 
1 ooxe. 1 iD ‘\ il 
4 JlaktoreHHbi, 2 mr 5) 0 0 
1 a Di we 6 (l 0 
1,9 PosK yNOCTHMY JIHpyto- 5) 0 0 
mui, 0,0 mr 
1,9 JlaxtTorennpii, 1 mr 5) 3 0 
Al) A peHOKOPTHKOTpONHBIH, 5 1 4 
0,0 mr 
fee) To xe, 0,0 mr 2 2) 1 
2 PoMAKY JOCTHMY JIMpyto- By) 3 2 
wuu, 1 mr 
2 Jlaxtorenupii, 1 mr 5 4 3 
2 AJ peHOKOpTHKOTPONHBIH, 3) 3 2 
4 wr 
2 To xe 1 mr, 10 2 4 
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qelcTBue XOpHasIbHOrO ‘rouanotpomuna (17), qaKTOreHHBIli ropMoH BosOyx]a 
CeKPeTOPHYI0 AKTHBHOCTb 2KeVITHIX Tew! (12), a AKTT’ nonn2KaeT YyBCTBUTeJIbHOCTS | 
AMYHUKOB K TOHaAOTportibim ropMonam (!°). [lostomy HeoOxoquMo Opls0 BbIAC- 
HHTb, KaKOe@ BAWAHHe OKAaSbIBalOT pyre POPMOHbI PHNopusa Ha PeakUHIO Ca- 
MOK BbIOHa Ha JIIOTCEHHH3UP YOu“ TOPMOH. ITH UCCeEOBaHUA ObIIH MpOBeAeHb 
HaMH Ha CaMKaX BbIOHa BeCOM OT 30 no 45 r. Wonk yJOCTUMyJIMp yIowlAH, 
WaKTOreHHbIM H apeHOKOPTHKOTPOUHbIi TOPMOHbI BBOLUJIHCb OAHOBPeMeHHC 
C JNOTCHHH3HPYIOULHM TOpMOHOM, HO B MBIILIbl MpOTHBONOMOKHOK CTOPOH 
tena. Pe3yibTaTbl STHX OMNBbITOB MpeycTaBulenbl B Tad. 1. M3 TaOmMUbI BuO, 
4TO UYBCTBHTCJIbHOCTb CaMOK BbIOHa K JIOTeCHHHSHpylOllleMy TOPpMOHY MOBbI- 
WWaeTCA IPH BBeCHHH OCTaJIbHbIX YKa3aHHbIX TOPMOHOB, OHAKO TOJbKO B Te} 
cayyanx, Kora ux 03a UpeBbiuaer 0,5 mr. STO MoKasbIBaeT, YTO MIpOweccbL 
CO3peBaHHA OBOWHTOB HM OBYJAWMA y STHX PbIO CTHMYJIMPytOTCA MMeHHO JIIOTEH- 
HH3HPYIOUMM TOPMOHOM, a He NpHMeCsiMH ApyruX TOPMOHOB runodpusa. Cre- 
JOBATeJIbHO, JIOTCHHH3HPYIOWHH TOPMOH ABJIAeTCA y pblIO <TOPMOHOM HepecTa» 
H CTHMyJupyeT Mepexog camok u3 IV B V cTayuio 3peJlocTH. 


UepHoBHUKHH MeHWMHCKHH HWHCTHTYT Iloctynuno 
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MAPASHTOJOLHA 


E. i. JIOTAYEB 


0 B3AMMOOTHOWIEHHAX ME)KIY SIPOM H LLMTOMJIA3MOL 
B PACTYUMX AMUWEBbIX KJIETKAX Y MJIOCKUX UEPBEM 


([Tpedcmaéaexo axademuxom K. H. Cxpabuneim 3 VI 1956) 


Beccunr (+), uccneqopaBuinit mpomecc oBorene3sa y HemaTogpt Rhabditis 
fomala R. Hertwig, na6n0gan BecbMa uHTepecHoe ABJeHHe OOMeHa XpoMa- 
Ha MexKy ApOM u WuTONNasMOl B pasBUBalolWlMXca OBoUNTaX. Emy yyauiocb 
BTaHOBHTb, 4TO BO BPeMA PasBHTHA OBOMNTOB MepBoro NopsyKa y ITOH Hema- 
Wb! Nocne pasyesenua YeTbipeX TeTpamONANbIX XpoMocoM Ha 16 oTJeubHBIX 


Qonouky Apa B WHTOMNAasMy Hu 3aTeM pacnbliaBuineca B Hel. IIpu u3y4eHuu 
@po0eHHA MW paSBHTHA AMeBbIX KJIeTOK y MIOCKHX YepBelt HaM yyaslocb Mopdo- 
aruuecky HaOwl0faTb OOMeHHBIe Ipoulecchl MexKAy AApOM HM WHTOMNMAsmMoli. 
i B ognoli u3 mpeqbiqyWnx pa6oT, NocBALLeHHOM pa3BHTHIO HOMOBbIX KJeTOK 
@rpematoyp Opisthorchis felineus, mpl yKa3bIBauu (7), YTO MO Mepe pocta OBO- 
HUM XPOMATHH B UX A Pax MOCTeMeHHO yMeHblUlaeTCA BIVIOTb AO PHCTOXHMHUE- 
1/H HeyJIOBMMOroO KouINYecTBa. Ilo Mepe yMeHbIJeCHHA KOJIMYeCTBa THMOHYKJIeH- 
H#)BOH KHCJIOTHI B Ape OBOFOHHM NpOUcXOAUT NapasebHoe yBeHYeHHe 6a30- 
(IMM WHTonNasmbl. Tlocmequee OOCTOATebCTBO, HECOMHEHHO, YKa3blBaeT Ha 
cTeNeHHOe yBeHYeHHe KOMYeCTBa IWLuTOMMasMaTHYecKOH (pHOoHyK/MeHHO- 
fi) KuCHOTHI 3a CueT lipeBpalleHhli BbIXOAAMero H3 Apa xpomaruua. I locney- 
{M lO BCeH BEPOATHOCTH MpOXOAUT CKBO3b OOONOUKY Apa, PaclblIMBLUHCb JO 
§CTHU, He BUAMMbIX B OObIKHOBeHHbILT MHKpOCKON. OcoOylo dopMy B3aHMo- 
/HOWeHHH MexJy A,poM H WHTOMAa3SMOli B pasBUBaIOWMXCA AMWeBbIX K/eTKAX 
bl OOHapyxuAH y OalikabcKoli TypOetnapuu — Tpukuagpl Sorocelis guttata. 
4) amuHuKe onol oco6u S. guttata Bcerga cofepxKaTcaA AMWeBbIe KJIeTKH OJHOU 
SeMeHH 3peulocTH; pa3BHTHe BCeX ALilleBbIX KJIETOK B AHYHHKE OQHOH OCoOn 
OHCXOAHT CHHXPOHHO. : 

Y uccaeqopanHoli Hamu TypOerApuu pasMep AileBbIX KeTOK (oBoroHuit) 
§ocTuraeT 135 p. Onn HMEIOT MeJIKO3epHHCTY!0 WHTONa3sMy H KpyrJloe Iy3bIpb- 
W)BUAHOe APO Cc OTHeTMHBbIM KpyHbIM A_ppluKoM. LluTomia3sMa y MeIKUX 
,0PTOHHH B AMYHHKAX MOJIOJbIX OCOOeH OKpalMBaeTCA KHCJIBIMH KpaCKaMH HU 
} BepleHHO He NpOABAAeT CposcTBa K OCHOBHBIM KpacuTewsaM. Ilo Mepe yBemu- 
{HHA OBOrOHHH B pa3Mepax WHTOMMa3sMa HX MOcTeMeHHO HaYHHaeT OKpaulu- 
TbCA OCHOBHbIMH KpacKaMH, HallpHMep, asypom-l]. 

? Xpomartun B sgpe oporonnit S. guttata Bcerga BbIeIneTCA B BUe MevIKUX 
JABHOMePHO pacceAHHbIX To aAqpy uacTu. [apajienwbHO C pocTOM AKUeBON 
NeTKH MOXKHO HaGOJaTb pA U3MeHeHHH Bee Ape, a HMCHHO: OT Apa OT- 
PIAIOTCA B WHTOMIAsMy HeOOJIblINe BaKYOJIM, KOTOpble MOCTeNeCHHO pacTBO- 
idioTca B Hel. Unco TaKUX BakyouJleH JOcTHraeT JBYX MeCHTKOB. Muorya oun 
Me€Hb M@JIKH HW M0THO IpHiexkaT K AepHoll MeMOpaue. Bakyoulu, OTeJ1A10- 
‘ueca OT Apa, sacTo cofepKaT Oa30duJIbHO OKpallleHHble 3CpHbIUKH, Aaroule 
[DIOKUTebHY!IO peakunio lo Mesbreny. 

!) Ha puc. | noka3ana sitwepad KeTKa TypOeJIApHH S. guttata, oT spa 
pTopoit B WMTOMMAsMy OTeAIOTCH OMMCaHHbIe BbILMe BakYOUJIH. Ilo mepe eee 
j2JIeHuaA BakyoOvleli OT AApa B MocseqHeM yflaeTCA OTMeTHTb yMeHbUICHHE ae 
| ( 


*KaHuA XpoMaTHHa. OyHakoO yMeHbIUeHHA OObeMa Apa pH STOM Mpollecce Hi 
3ameuaetca. Oxpacka To Menbreny Bcerga AaeT BOSMOXKHOCTH yCTaHOBHTb 10 
cTeneHHOe CHH2KeHHE COfep2%kaHuA THMOHYKJCHHOBOM KHCJIOTbI B AHLMEBLIX 
KJleTKaX TO Mepe HX pocTa. Y oco6ett S. guttata, AMYHHK KOTOPbIX COep KAT 
Ooee MenKue slilleBble KJIeTKH, THMOHYKJICHHOBaA KHCOTa B MOCJIe{HHX CO- 
JepXKHTCA B 3HadHTeJbHOM KOJIMYeCTBe H pacnpeflesena B BU MeKHX PpaHyd 
m0 Bcemy Aqpy. ¥ ocoGel Ke C KPYNHBIMH AMWEBbIMH KJeTKaMH B Apax Nocney~ 
HHX COJIePp2%KHTCA OYCHb MAaJIO THMOHY KJI@HHOBO KHCJIOTbI H OHA JOKaJIM3yeTCA 
IIpeHMyleCTBeHHO NO AepHOH oOOo0UKOH. 

TakuM 06pa30M, OMMCaHHble HaOJIOJeHHA YKasbIBaloT Ha TeCHble OOMeHHBIe 
peakIM Mexky WHTOMMasMoH uM ANPOM pacTylleH AWeBoli KNeTKM y TypOedl- 
aspHu S. guttata. YBemuuenne Oas0HHH WATOMAa3Mbl, yMeHbileHHe Cosep- 
*%KaHHA THMOHYKJICEHHOBOH KUCJIOTbI B Ape MO Mepe pocTa AWeBOH KMeTKH, 
OTJeIeHHe OT Apa BakyoJleH H BbIXO] C HAMM AepHOrO XpOMaTHHA, pacTBope- 
HHe Mocviequero B WHMTOMMasMe NpeycTaBsAOT MOpdoJIorMHyecKoe NpOABJeHHe 
STHX OOMeCHHbIX peakIlHl. 

Tene (*), uccmeqoBaBLIHH pasBHTHe AMMeEBbIX KJICTOK y TPpHKJaj[bl Dendro- 
coelum lactum, mpulwes kK BbIBO,Y, YTO XpOMaTHH B TeYeHHe BCero MepHoga 
Pa3BUTHA AileBOH KJIETKH He CyleCTByeT B KaKOH-HOO Apyrok dopMe, Kpome 
Kak B (opMe xpomocom. Haim HaOmi0qeHHA Ha pasBHTHeM AHMeBbIX KJIeTOK 
y TpuksJiagbi Sorocelis guttata JaioT OCHOBaHHe COMHEBAaTbCA B MpaBHJIbHOCTH 
yTBepxjeHua Temes, 460 xpoMOCOM B paCTYIIHX AMleBbIX KJleTKaxX BOOOLIEe 
He yflaeTca OOHapyxuTb. Kpome Toro, yrBepxKdeHHaAM Teed NpoTHBopeyHT 
MocTerleHHOe YMeHbUIeHHe THMOHYKJICHHOBOM KHCJOTbI B Apax pacTykux 
AMMEBbIX KJIETOK B pe3yJIbTAaTe BbIXoj[a ee B WHTOMNAsMy. | 
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Puc. 1. ®parment paspe3a AWYHHKa NoMOBOspenoH ocodu Sorocelis guttata. 
Boxpyr Apa BHAHBI BbIJeNMIONHecA B UNTONMasmy BakyouH. MuKpodoro, 
Oxpacxa no Mannopu. 570X 
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